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e frequently 

surprise people 

with inventive, 
imaginative software, and 
people frequently surprise 
us with the way they use it. 

For example, you'll 
read on this page about 
how a California soaring 
club uses our Reflex: The 
Analyst” to give their 
pilots weather and 
thermal predictions and 
charts and graphs every weekend. 

That’s an application we didn’t imagine when 
we released Reflex as a highly visual analytical 
database manager and report writer. 

But it’s the kind of eye-opening application 
that might stimulate fresh ideas in your mind 
about how you can put your Reflex: The Analyst 
to work for you. 

And thank you for your interest in and 
support for Borland International. 





Philippe Kahn, 
President, Borland International 
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LATE NEWS! TANDY NOW EVEN MORE HANDY! 
) Borland International and Tandy Corporation have reached a new agree 
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TOSHIBA PICKS SIDEKICK AND SUPERKEY! 
] Borland International and lost America, Ine have anc 





Reflex: The Analyst ; 
and the Wild Blue Yonder! 


Andrew J. Piziall wrote inversions, wind direction, 
us, “I have been using Reflex knot speeds at varying 
for several months now for altitudes, and top of 
both home budgeting and, convection stats. All the 
would you believe, SOARING 
FORECASTS! = os 
This soaring forecasts +| I") 
uploaded to the local hang dl | | 
| 
} 
| 


Ihernal Index Us. Altitude 


gliding bulletin board each t44 
Saturday and Sunday sa 
morning. Prior to using “14 
Reflex, the raw data was Fe harrmlogehs pote pw tog wien ote mine 
plotted on a weather chart ona 
with a plastic overlay. This 
(evlgenniomuneane Stetenisenet cin 
to use and I can manipulate ey 
the graph scales and hypo- fly, because most of them 
thesize soaring conditions ay ie fy ato, 
‘There are old pilote and 


under changing variables” +514 pjlota, but there are no 
He sent us Reflex graphs 914 pod pilota.” 

showing “Thermal Index vs. Another novel use 

Altitude” and “Temperature gy, Reflex, the greatest 


ve. Altitude” (both shown 
feeMenme wince,  “avucaltoolsinesthe 


generated reports showing 


couch! 

























Ratlax: The Analyst upgrades and adds the new Reflex Wo Fase eeeeeeeey 

e ry e a | want | 

_ Why running your business without ja 7720: moe 6 

Borland's Reflex and the new Reflex |§ caieon 2ss-coe § 

Workshop is an act of blind faith = | fies mus nu nos § 

fs Se ; _ae-" 149 ‘—i1 

Frunning «success | ] - ie 

business mething soctlig rete Bh — lito Protag 9s $__§ 

you can do with your eyes | | | 

shut, but no matter what | B  inorseatrcous ces 3_ © 
business you're in, Reflex™ | :== — Si 
and the new Reflex a ah 
Workshop” give you all Wiecaee ek ae 
the tools and views to see wie 
what all the numbers 6995 $__ 
look like. 1995 $__. 
Oh AG Ae a 495 $___ 


aT abacait 4 ord 


Products such as 123 or dBASE 
can do the numbers for you, but you 


Because you bought Reflex from Workshop is $69.96 and Reflax is 


Workshop for only $89.96. If you ua, of clip the coupon and put 
prefer to almply upgrade to Reflax 1.1, 
you can do that for only $10 by 


Teouming your 1.0 diskettes. 


Jf atreducing the © Asset inventory Tracking 
as Trat Batance 
N E W! Rafiex Workshop Connors fase Tracking & 


for you right away! 
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‘Detter. wew! — Only $69.95 pe aM 
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us youre “our kind of peopla” And $149.96, totaling $210.90—but you 
einoe we're not the “take-the-money- can get them both for a limited tim: 
and-run" kind of company, youcan only, at. an amazing $100.96. So act 
updrade to Reflex 1.] and the Reflex now, rush to your nearest dealer, call 


1.] and the Reflex Workshop to works 


6995° $_. 





Sutekick, 
Traveling SateKick 125 00° $__ 
Bh sepertey 699 $e 


B crests uss 240 810 per copy 
OB cA and MA res ade sales wx 


i 
BB ano ereiosed — 
BB Pees incite stppng io al US cites 
a 
| 





Ming is: —8-bil __ 16-08 

fuse —.PC-DOS — MS-DOS 
— CPIM-80 _ CPIM-86 

My computer's name and model is: 





The disk sze fuse is 3h" O54" 08" 


Payment. VISA MC Money onder Check 
Credit card expration date —_/_ 


Cree (ely 


WOT COPY PROTECTED 
°°60-DAY MONEY-BACK GUARANTEE 


a 
a 
a 
8 
a 
a 
a 
a 
8 
a 
a 
8 
] 
8 
8 
a 
8 
Carefully describe your computer system: - 
8 
a 
a 
8 
8 
a 
8 
8 
a 
a 
a 
a 
8 
a 
8 
a 
8 
a 





| Bortand Outside USA make payment by bart draft, 
payable in US dokars drawn on 2 US bani 

TB ‘trates Time Orter unit September 1, 1986 

ll “*YES, if withen 60 days of purchase you find Mat this t 

(product does not perform in accordance with our 

a claims, call our customer sence department and we | 
a wall gladly arrange a refund 
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Finally, a 


For years BASIC has been everyone's first 
language. And for almost as long, they've been 
tempted by other languages. Lured by promises 
of more speed, more power. 

We have a solution. A new language that's a 
substantial improvement over BASICA. Faster. 
More structured. Finally, a compelling reason to 
leave BASIC. 

Introducing Microsoft's QuickBASIC 
Compiler, Version 2.0. 

At last, you can have the latest programming 
techniques, combined with the solid foundation 
of BASIC. Our new compiler is as compatible 
with BASICA as you can get. At the same time 
i offers the extra speed and power you've been 
loo or. 


eworth 


Run faster with compiled code. 

If there's one thing you've asked for, it's speed. 
And Microsoft® QuickBASIC simply blazes. 
Old BASICA will run up to ten times 
quicker once they've been compiled. Sometimes 
even faster. 


Everything you need. Built-in. 

Making programs run faster is only part of the 
story, though. The new Microsoft QuickBASIC 
Compiler includes a full-screen editor, built-in. 
So now you can make the jump from writing to 

UNning in no time flat. Edit your program, 
compile it, and run it. Faster than any other 
BASIC compiler around. All without leaving 
our on-line help and prompts. 


= File Edit View Be Re 


Find... 


Selected Text 
Repeat Last Find F3 


| a 


FOR theta = @ TO 2» 
CALL DrawStar(c Change... 

——— 

NEXT theta Label 


end Next Error 


SUR DrauStar(ex,cy,radius,theta) STATIC 


dx = radius * cos(theta) 

dy = radius * sin(theta) 

line(cx,cy)~fex+dx,cytdy),2 
end sub 


NEXT without FOR 


a 


> a 


F6 








leaving BASIC for. 


On the rare chance your program doesn't run 
100% the first time out, we've got another sur- 
prise for you. The Microsoft QuickBASIC 
debugger. Our full-screen tracing lets you debug 
your programs while watching the source code 
execute. A line at a time, or with breakpoints. 
As easy as can be. 

Our compiler is also smart enough to save you 
time. First, by finding any errors in one pass. 
Second, by putting your editor's cursor on the 

roblem. Automatically. So you don't have to get 
ee in a maze of error codes and line-numbers. 


The BASIC virtues. And more. 

Speaking of line numbers, let's not. Because 
line numbers are strictly optional. And Microsoft 
QuickBASIC lets you use alphanumeric labels 
as well. Now you can GOTO ErrorCheck instead 
of line number 6815. 

Or you could stop using GOTOs altogether. 
There are a variety of options that could make 
the GOTO an en anges species. Features like 
multi-line i THEN bie fod named au 
programs. Now your programs can be 
as structured and organized as you want. 

We've only just begun to talk about the 
virtues of Microsoft QuickBASIC. There are 
dozens of enhancements to your favorite 
language. Things like ae arrays. Local and 
global variables. Reusable modules that let you 
create libraries of your most often-used routines. 
All explained in a revised manual that includes 
a complete language reference. 


Making your quick escape. 
If all these features follow your BASIC 

instincts, then zip on down to your nearest 
Microsoft dealer. That's where you'll discover the 
best surprise of all. The price. Only $99 for the 
best reason to leave BASIC. 

For the name of your nearest Microsoft dealer, 
call G00) 426-9400. In Washington State and 
Alaska, 206) 882-8088. In Canada, call (416) 


Microsoft® Quick BASIC 
The High Performance Software™ 
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Microsoft is a regutered trademark and The High Software a trademark of 


Performance 
| Microsoft Corporation IBM is a regutered trademark of Intemanona! Business Machines Corporation. 


Microsoft QuickBASIC Compiler Version 2.0 
for IBM° PC and Compatible Computers. 


BASICA Compatibility 

Sound statements including SOUND and PLAY. 

Graphics statements including WINDOW VIEW, DRAW, 
GET, PUT, LINE, CIRCLE, LOCATE and SCREEN. 


¢Support of EGA extended graphics modes. NEW! 
¢BASICA structures are supported including WHILE/WEND 
IF/THEN/ELSE, FOR/NEXT, GOSUB/RETURN, and 


event handling. 


Microsoft 
Results of Sieve Benchmark BASICA 3.1 QuickBASIC 2.0 
Seconds per iteration 78 0.52 
Complete Programming Environment 
Built-in Editor that places the cursor on found errors auto- 
matically. NEW! 
¢Compile entirely in memory at speeds up to 6000 lines per 
minute. NEW! 
Link routines once when starting a programming session and 
no need to link again when changing programs. NEW! 
Be debugger with single-step, animate, and trace modes. 


your programs more readable. Line 
numbers are not required but are supported for BASICA 
compatibility. 


Programming Support 
¢ Block IF/THEN/ELSE/END IF eliminates the need for 


Separate compilation allows you to create compiled BASIC 
libraries to use and re-use your programs. 

All of routines to access DOS and BIOS interrupt is 
supplied. NEW! 

Large 

Code can use up to available memory. 

«Numeric arrays, each up to 64K bytes, 
a aoe up to available memory. 
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PC-SIG 
Library 


Keeps on growing... 
New disks recently added to our Ubrary 
of user-bupported and public domain 
software for the PC: 
0 #471 Present ¥S1 Make your own slide shows 
for business of home using your color monitor 
I ( #477 Name Gram/Break Down/Fone Word 
Dosnapere. {und what words your phone number 
: CO #480 PC-Outline Outine and organize 
Bf information, much like Thinktank 
l (CO #461 Still River Shell Makes DOS easy to use 
CD #483 Malt Master Keeps treck of multiple lists, 
§ __ sorts and pants by city, state, weal name 
DO #485 leon Maker and 
§ ~ graphics characters hike the EMAC toe feyous screen 
and you can paint them on your EPSON panter 
| CO #487 RefiexPolnt Anactiongame modeled after 
the ROBOTECH cartoon senes 
O #492 Nanton Tracks your diet and its calone’ 
8 nutnent vai 
OO #494, 495, “236 The Wortd Find over 
t 100,000 different locationg in the world end display 
i them on screen 
CO #498 DOS-a-Matic Load different programs and 
| meee them with single keystrokes 
CO #499 PROCOMM Communicetions with 
| JODeM KERMIT, ASC!I protocols, supports IBM- 
I 3101, DEC V752/1000, ADM-3 and ANSI. 
CD #501 & 502 Saleseye Tracks prospects, leeds 
and memos end prints letters with that information 
(0 #503 Relience Melling List Keeps track of 
| mare lets, sorts and prints by specific group— 


lor custom mailing 
8 #506 #506, Bibliography of Business Ethics and 
l tegularly updeted master 
bibliography for those 90 doing papers and research 
Involving business ethice. 


CO #507 PC-Sprint Software end instruction on how 
Bl ~ tocheaply speed up your system 2-3 times 
l CO #5088509 Statistics Toole Factor expenments, 
*FORGETT" plots, simultaneous confidence 
t intervals, randomization tests, expected mean 
squares 
1 CD #510 Visible PASCAL Complier Learnto 
ee ram PASCAL and watch the internal functions 
as (rune 
#511 Turbo Sprites and Animation Create, 
i] Qo maintain and enimete your own images in TURBO 
B __PASCAL 





RECENT DISK UPDATES 
5 PC-File Ver 4 
78 PC-Write Ver 2 6/1 
24 Extended Bateh Ver 2.04a 
199 PC-Calc Ver 3 
212, 334 ABBS-PC (2 disks) Ver 37 
368 100 Letters Yer. 1.) 
283 Checkbook Ver 2 
295 Home Inventory Ver 2 
#397 Cheokbook Program Ver, 3.31 
#402 1BM 370 Cross Assembler Ver. 1.1 
#403 Computer Tutor Ver 4.2 
#417 ADA Prolog Yer 190 
#449 Gags Vera. 106 


# 
# 
# 
* 
# 
# 
# 
# 


oOoonoboooooo0no0 


oO 
5 
: 
i 
2 


1 (1 350-page directory (dreks 1-300) 
CG Printed Supplement (dieks 301-454) . 
CO 1 yr. PC-SIG Membership ($35 foreign) 
Includes printed directory, supplement, 
magazine 


3,88 
Seg 
BeEee@eeeeee@eeeegeeegeeegeg@eeqgw@gqgaeeaqeg@#n a: 


| SPECIAL 

r Any 5 Disks plus 1-Year Membership $39 

Jj Disks are $8 aach Add $4 postaga and handing ($10 
foreign)— CA residents add state sales tax 

B otal Enclosed $__ by [J Check [VISA CMC 

Bf Cord No. 























O Exp. date. Phone 
] Ni 

r Add 

\ City. Stete____Zip. 


bw ore cell 800-245-6717 
InCA $00-222-2906 

' | PCSIG For technical questions or 

| locel orders: (408) 730-9261 

l 1030-D East Duane Avenue 

Sunnyvala,CA94086 9-21 
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LOOKING FOR THE BEST 
VALUE IN PC/AT COMPATIBLES? 
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INTRODUCING THE $1495 AxSTAR’ 


Looking for a lower priced, higher 
quality PC/AT compatible than our new 
AxStar™is like looking for a needle in 
a haystack. You're more apt to come up 
with a case of hayfever. 


AxStar gives you features you 
wont get from any other vendor. Not 
IBM. Not Compaq. Not even those for- 
eign manufacturers. Features like a 220 
watt power supply, eight available ex- 
pansion slots and “network ready” 
multi-user operation. All for only $1495. 
And that price includes a 1.2MB dis- 
kette drive, 512KB memory, a fixed 
disk/ diskette drive controller, a tactile 
feedback keyboard (you'll love it!) and a 
6/8MHz switch /software selectable 
80286 CPU. 


Best of all, AxStar is quality built 
right here in America by Wells Ameri- 
can Corporation - an American Stock 
Exchange manufacturer So now you 


can buy with confidence from a vendor 
you can trust, just like you've trusted 


IBM. And you'll get a genuine, top qual- 


ity product (not a cheap imitation) for a 


price even less than those “questionable” 
mail order clones. And ifthat’s not enough, 


it’s all money-back guaranteed! 


The $1495 Wells American A * Star.™ 





18M Persona! Computer AT and AT are trademarns of Internavonal Buaness Machines Corporation 


APCIAT FOR ONLY $1495? 
THAT'S NOTHING TO SNEEZE AT! 
(Hurry! Thes offer is limmed.] 
Co I'm tired of sneezing! Have someone call 
me immediately to take my order 
OU AxStar sounds terrific. Tell me more. 
Name: 
Company: 
Phone: 
Address: 
City: 
State: a 5 re 


WellsAm American 


803/796-7800-TWX 510-601-2645 
Sunset Boulevard » West Columbia, SC 29169 
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Accelerator Boards: 
Power for a Price 
Charles Petzold/Wamt the 
brutal truth? PCs and XTs are 
yesterday's technology. 
Advances in hardware and 
software development point up 
just how outclassed they have 
become. So what should you 
do: Retire all your PCs? Not 
necessarily. There are other 
ways to upgrade, sort of. 
Consider these 13 accelerator 
boards, straight from rigorous 
testing in the PC Magazine 
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The No-Slot Alternative 

to Acceleration (And 

Why It Makes Sense) 
Stephen Davis/This simple 
solution to acceleration comes 
on such a compact card that it 
doesn't even require an extra 
slot. What's more, it exacts a 
smaller penalty than its more 
complex siblings. Five no-slot 
boards are reviewed. ,...... 169 
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HARDWARE 

Backup Power: When the 
Juice Stops Flowing 

Winn L. Rosch/If there are 
times in the life of your office 
when you absolutely, 
positively cannot afford to have 
your PCs be without power, 
you should know about power 
insurance: uninterruptible and 
standby power supplies 
(UPS/SPS). PC Magazine 
Labs analyzes 25 units..... 181 





COMMUNICATIONS 
Fast, Faster, Fastest: 9,600- 
bps Modems Arrive 

M. David Stone/ High-speed 
modems used to run at 2,400 
bits per second. The bit-per- 
second barrier keeps on 
climbing, and the prices aren"t 
bad, but until a 9,600-bps 
standard emerges, tele- 
communicating at such high 
speeds will remain limited and 
(HTT | ROR Rene 2 | 


COMPUTERS 

Two AT Alternatives with 
Personality 

Jon Pepper!There are so many 
MS-DOS alternatives to IBM 
on the market that *‘clone”” 
doesn’t begin to describe the 
range of features, prices, and 
performance available. Two 
from the middle of the 
spectrum: the Sanyo MBC-990 
and the TeleVideo TeleCAT- 
DOON vscaccrsasatsesssteceee4D 





SOFTWARE 

Protection from Prying Eyes 
Jared Taylor/File security is a 
growing concem in the 
multiuser office. One way to 
keep your files confidential is to 
convince DOS that what's on 
the disk isn’t really there, 
which is the strategy used by 
the password-bused security 
programs reviewed here... 213 





Integrated Applications: The 
Smart Solution 

Richard W. Ridington, Jr./The 
five standard applications in 
Innovative Software's The 
Smart Software System (word 
processing, spreadsheet, 
database, graphics, and 
communications) are 
reasonably functional, but how 
well do they work 





SPECIAL REPORT 
Micro-to-Mainframe 
Connections; Remote 
Possibilities 

Bill Harts, Charles Teets, and 
M. David Stone/Personal 
computers with remote 3270 
emulation boards can exchange 
data with mainframes. PC 
Magazine Labs reviews seven 
boards that operate under the 
bisync protocol ..........00+ 251 
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SuperCalc4, Perspective, 
Drafix I, Toshiba’s T1100 
Plus, QuickBASIC 2.0. The 
Norton Commander, and turbo 
boards from Microsoft, Alloy, 
Cheetah, and Univation..... 33 
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' you'll find anywhere. Sce for yourself, starting on page 287. 


WHAT'S INSIDE 


Speed is the only thing. Period. 
So the question is not ‘*To ac- 
celerate or not to accelerate?” 
but simply *“‘How?" Or so in- 
sists newly appointed PC Mag- 
azine Labs director Bill Wong, 
who teamed up with contribut- 
ing editor Charles Petzold to 
guide reviewers in the PC Labs 
through an exhaustive exami- 
nation of PC turbo boards. Among their many findings was that 
processing speed, even for a price, isn’t necessarily easy to come. 
by—unless you're prepared to bust your budget and replace all 
your PCs and XTs with ATs. 

Turbo cards cause radical changes in the way your machine 
functions. Unfortunately. some of the changes create more unde- 
sirable side effects than helpful benefits. You cannot just insert a 
turbo board, sit back, and enjoy the sensation. Chances are 
that—like the PC Labs staff—you will discover problems unlike 
any you’ ve encountered before. Beware. 

In the Labs, two of the turbo boards scrambled the file alloca- 
tion tables (FATs) of two different XT hard disks—a dangerous 
situation. Some boards didn’t work at all on the first go-around. In 
general, the Labs staff found that the bigger and more sophisticated 
the turbo board, the higher the incidence of problems. 

PC Magazine reviewer Stephen Davis, who lives in Greenville, 
Texas, flew to New York for several days to concentrate on so- 
called *'no-slot turbo boards.’* Sometimes smaller (and in this 
case, cheaper) tums out to be better, especially if it means fewer 
complications (side effects). Davis’s revealing conclusions begin 
on page 169. Petzold, by the way, found his own definitive an- 
swer. There is a ‘‘best’’ way to accelerate. To find out how, read 
‘Accelerator Boards: Power for a Price,’’ which begins on 125. 

Recently, in Volume 5 Number 10, the Labs presented the first- 
ever full-scale evaluation of power surge protectors, those boast- 
ful, but surprisingly uneven, data and hardware guardians. In the 
second installment of our coverage of power-regulation devices 
(see page 181), electrical engineer and contributing editor Winn L. 
Rosch tests more than two dozen uninterruptible and standby pow- 
er supplies. As with surge devices, these emergency energy appli- 
ances vary widely in price and performance. You may not fear 
thunderstorms, but you should fear blackouts. 

If you found yourself intrigued by our exploration and reviews 
of new enhanced graphics adapters in the August issue (Volume 5 
Number 14), be sure to check the follow-up in this issue (part 2 of 
Petzold’s EGA technical tips in the Programming/Utilities col- 
umn). We've said it before, but it applies once again: these tips are 
the most comprehensive collection of practical EGA information 
Oo 





Wiliam G Wong 
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When 1-2-3° was first introduced it quickly became the best-selling, best-working software in 
the industry. Today it’s practically an industry all by itself. 

Anexample: there are more than 1000 independent software developers who have created and 
continue to create specialized applications for 1-2-3. . .steadily adding value to the product for people 
in all areas of business. Today 1-2-3 is the engine that drives an industry full of software tools designed 
for such specialized jobs as construction management, tax planning, business modeling and more 

Add to this Lotus supported companion products such as 1-2-3 Report Writer Freelance? 
GraphWriter®-and soon-to-be available products such as Lotus HAL” and others—and it’s clear 
that you're looking at an entire system of products to help you work more productively with 1-2-3. 

All of which makes 1-2-3 better than it ever was. 
About a thousand times better, in fact. 
Learn about the 1-2-3 system and how it can work for you. Talk to an authorized Lotus dealer. 


Lotus 1-2-3 


The business software integrating spreadsheet, graphics and database. 

















© 1986 Lotus Development Corpc 1 Freelanic d GraphWriter are registered trademarks of 


bration it 
Report Writer and Lotus HAL are tra rks of Lotus Le pment Corporation 
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There are enough copies of Symphony” software in use today to make Symphony, by itself, the 
fourth largest independent microcomputer software company in the world. Now let’s discuss why. 

It’s a truly complete workstation for the modern manager. ..incorporating 1-2-3’s® powerful 
spreadsheet capability with Symphony's own word processing, graphics, database and communica- 
tions. All of them working together, all in one program. 

As your computer knowledge grows, so Symphony grows. The more you use Symphony, the 
more you find you can do with it. And with a growing line of Symphony add-in products from 
Lotus® (Text Outliner, Spelling Checker, Symphony Link™ ete. }, Symphony offers steady and seem 
ingly endless potential for expansion. 

A workstation. Thoroughly integrated. Geared for growth. 

That’s why Symphony is one of the world’s most successful business software programs for 
IBM® personal computers and compatible products. 

And that’s why you ought to get a complete demonstration. 


1 complete general-purpose software tool built around the world’s leading 
spre culsheet technology. 
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3 paper feeding controls, Diagnostic self-test 
plus paper-saving signals errors with 
push/pull tractor feed. flashes and beeps. 
















Go off-line to change 
type styles and modes 
without lengthy uit =RRC ADJUST 
software commands. : 


y 


wv 


12 pushbuttons Lets you feed paper 
to control printing line-by-line, by 1/216-inch 
functions. increments, or continuously. 


This could be the most intelligent load paper automatically, reprint data 















group of buttons ever assembled. stored in the print buffer, even over- 
You'll find them on the front of ride your software to do things it can't. 
every Alps Dot Matrix — All while using your 
Printer. And you'll A: a PC for other work 
use them to do ‘ . -_ at hand. 
something most ALPS / — But of course, 
printers can't. mc Alps printers are 
Everything. more than a bunch 
Just push a of buttons. 
button on our front panel. You can They're fast. The new P2100" prints 





change type styles and print modes, drafts at an amazing 400 cps, the 








HED PAN 


Clears print buffer 
of data without 
Printing it. 





’ 





17 LEDs indicate 
_ functions in operation. 


s 


Choose three 
almost amazing 
P2000 speeds: 

250 cps draft, 

125 cps memo, 

or 50 cps letter 
quality. Price: $995. 


Automatically reprints data Select font cartridges, Choose three amazing 
stored in print buffer printing modes, print P2100 speeds: 400 cps 
(4K expandable to 256K). pitches and spacing draft, 200 cps memo, 
quickly and easily. or 80 cps letter quality. 
Price: $1595. 
P2000™at an almost amazing 250 cps. _ head will deliver over 200 million 


They're versatile. They print 
everything from letters and graphs 
to six-part forms and 16-inch-wide 
spreadsheets. And they run with all 
the most popular PCs and software. 

Best of all, they're reliable. 


Because Alps printers are among the 
most solidly built at any price. In fact, 


with normal care, they'll mn five 


years or. more without a breakdown. 
And their precision-engineered print- 
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characters of superb output. 

So don't just get a printer that does 
a lot of work. Get one that doesn't 
interfere with yours. 

An Alps. 

For our brochure and name of our 
nearest dealer, call (800) 828-ALPS. In 
CA, (800) 2577872. 


We'll show you ALPS 
how to push all the 
right buttons. AMERICA 


P2000 and P2100 are trademarks of Alps Electne Co., Ltd ©1986 Alps America 


Pre-shrunk. 
Pre-fitted. 
Pre-thunk. 


When you buy a Ven-Tel modem, you buy 12 years of well thought 
out, innovative technology that’s custom-tailored to your needs. 

Like the PC Modem Half Card¥ the first modem ever shrunk to 
fit into a short slot, so you’d have another long slot for more memory 
or other functions. 

And our “pre-fitted” 2400 baud modem— 
the only 2400 that lets you double your 
transmission speed without reconfiguring 
your PC, buying new software or 
changing switches. 

Another thing: other modems 
have 300 or so working compo- 
nents, ours have 70. That means 
they use less energy and generate 

less heat—the main cause of PC 

malfunctions. 
Even so, we back every Ven-Tel 
modem with a free five-year warranty. No 
other major manufacturer even comes close. 
So when the Ven-Tel modem you buy off the shelf seems 
like it was custom made for your office, don’t be surprised. It was. 


Ven-Tel 


Modems 


















Our free 24-page booklet, “How To Select The Correct Modem? contains specific information 
about our full line of modems. To request your copy, call 800-538-5121. In California, call 
408-727-5721. 
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SURGE SUPPRESSION 
I would like to compliment you on the arti- 
cles **Power Corrupts (But You Can Pro- 
tect Your PC)’" and ‘Surge Suppressors: 
An Ounce of Prevention . . ."’ (PC Maga- 
| zine, Volume $ Number 10), Both articles 
were concise and, most important, techni- 
cally correct. 
In the past, I have been very frustrated 
by the degree of misunderstanding and 


misinformation that has been published 
| about power failure in much of the me- 
| dia—your pieces were a refreshing 
change. I believe your ongoing analysis of 
the power area will be a very important 
contribution to the editorial content of PC 
Magazine. 

In an attempt to remove some of the 
hype and clear up some of the confusion 
about power failure protection, my compa- 
ny has published a small brochure on back- 
up power systems specifically for the com- 
puter user. For a free brochure titled ‘“The 
Inside Story on Backup Power Systems for 
PC’s, Micros and Minicomputers,”” call 
(800) 325-5848. 

Robert W. McGinnis 
Safe Power Systems Inc. 
Tempe, Arizona 





| Although the article *‘Power Corrupts (But 
You Can Protect Your PC)’" superficially 








VIEWPOINTS 


LETTERS TO 
PC MAGAZINE 


appeared to be comprehensive, I must crit- 
icize the lack of important information in 
the accompanying tables. For example, 
the article states clamping voltage, clamp- 
ing speed, and energy rating are important 
features in surge suppressors, and yet these 
factors were not included in the summary- 
of-features table. Also, the article men- 
tioned that a good device should clamp 
spikes down to at least 300 volts, but the 
tables on voltage leak-through recommend 
some units, such as the Dynatech Comput- 
er Power Surge Sentry DSF and the Pana- 
max MAX 6, that clamp at much higher 
levels. 

In addition, the accompanying article 
‘Surge Suppressors: An Ounce of Preven- 
tion .. .”” stressed the virtues of having 
the triple protection of a fast silicon diode, 
an MOV [metal oxide varistor], and a gas 
discharge tube, but these features were 
also missing from the charts. 

James M. Dykes 
Roanoke, Texas 


Your criticisms are well taken. The data 
that our testing produced would have filled 
a book, let alone a magazine. Our choices 
were based on all the factors taken togeth- 
er, not just on the information we were 
able to fit into the magazine. Excellent 
clamping in the absence of features like a 
warning light to show that the unit might 
not be functioning properly would not mer- 
it an Editor's Choice. 


Our subsequent testing of PC power | 


supplies showed thot our test units could 
take up to 3-kilovolt surges without dam- 
age or resetting. At 6 kilovolts, neither the 
power supply nor the computer compo- 
nents were damaged, but the machine re- 
set, causing data loss. Our conclusion is 
that any unit that reduces surges below a 








| POINT-COUNTERPOINT 





kilovott in all modes is adequate protection 
for a PC.—Ed. 





ANOTHER VIEW OF IBM 
I wanted to respond to your cover story 
(PC Magazine, Volume 5 Number 8) that 
featured the IBM PC AT and its problems 
by summarizing the excellent treatment 
IBM gave me and my AT. 

After writing to Robb Wilson at IBM 


SES 


Curing Disaster 
Te 





about intermittent hard disk problems on 
an out-of-warranty AT purchased in De- 
cember 1984, I was contacted by an IBM 
customer-relations representative who 
asked me to retum the machine to my deal- 
er. At their expense, IBM replaced the sys- 
tem board and fixed disk. 

IBM’s attention to this problem has 
been excellent and in contrast to the overall 
tone of PC Magazine’s series of articles in 
that issue. Choosing IBM equipment not 
only is a safe bet, but the equipment is ac- 
companied by a first-class company. 

Gary S. Swindell 
Dallas, Texas 





I read with interest your article ‘‘Guru: 
Brave New Expert System?"* in PC Maga- 
zine, Volume 5 Number 10. I agree with 
most of the reviewer's comments. Howev- 
er, I must say that I was disappointed with 
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1@M_EGA ie TM of IBM Corp. 
Evas—Enhenced Video Adapter 

Or Halo is TM of Media Cybernetice 
Hercules s TM of Hercules Computer Technology 

ET 2000 1s TM of Tseng Labs, Eva ie TM of Tseng Labs 


*Superset Features are Fully Software Programmebie 


ENHANCEMENT TECHNOLOGY FOR PERSONAL COMPUTERS *« MADE IN THE USA 
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Dac-Easy Accounting 
“Best Software Value” 


1985 “Product of the Year” Awards 


Infoworld] 


InfoWorld 





“Trendsetting Accounting Product of the Year” 


100 000 and more every 
day. That's how 
many enat buyers have already 
streamlined their accounting with the 
fastest-selling, most highly praised 
accounting package ever introduced. 


Dac-Easy offers seven full feature 
accounting modules in a perfectly 
integrated package, with instant 
access to: 


» Forecasting 
¢ Genera! Ledger « Inventory 
¢ Accounts «Purchase 
Receivable Order 
eAccounts Payable « Billing 


You can generate over 300 reports 
from 80 different routines. And best of 
all, Dac-Easy Accounting can be used 
to manage either service- or product- 
based businesses. 


Now the Dac-Easy Series expands with 
the addition of the widely acclaimed 
Dac-Easy Payroll and Dac-Easy Word. 
Dac-Easy Accounting and Payroll are 
even more powerful and flexible with 
the company of Dac-Easy Mate and 
Dac-Easy Port. Also new for 1986 are 
Dac-Easy Accounting Tutor and Dac- 


Easy Payroll Tutor. 


The best-selling business solution is 
now complete. Read what the experts 
say. Compare power, features, ease of 
use and price. Then join more than 
100,000 people who have said “Yes!” 
to Dac-Easy. 


All the Dac-Easy products are non- 
copy protected, fully documented, 
and come with a 30-day money 

back guarantee. 

























30-day peeled back guarantee 


sheet oatehal ‘onditional guarantee on all Dac-Easy | 
ng cares). Tho a tock 
ikea oeoken the is guarantee is available 
bought directly from Dac Software 































pe Aornunting 


GU) Payroll $49.95 


‘The best in personnel and processing Automatic tax 
calculations for all 50 states report features. 
Mult. . alter-the-fact payroll, interfaces with Dac: 
Easy Accounting or can stand alone 


BeEeMNord = $49.95 


Perl cay ire nes castes (OC ord ape sheet 
mail merge, windows for four documents, cut and paste, 
search, word-breaking, count and much more 


chi Mle) Mate $39.95 


companion to our best-selling accounting and 
peamogare yams, Ad the Dac Road Map, calculator, color or 
ection macros. pnnt to screen option, and file 
windowing Dac-Easy Mate makes your accounting fun 


OU Port = $29.95 


Ages pop am thet sends your accounti: ae payne files 

Greta i f oraeca sarc Select Baateeth 
of account, inventory, or fi 

Select individual felds Fast. easy aration 


Me foconting $19.95 























Baer othet tibles. 256K een disk drives, MS- 
f compattl two 
DUS ES DOS 2 Dice iaterd a compa pret i compressed 
mode, color or monochrome monitor. 
MS-DOS is a trademark of MicroSolt 
DOS 20 are registered 
Corp 


Corp IBM and PC. 
trademarks of International Business 













epi! — $19.95 







‘These two pga OO and payroll a snap to 
Ce ee ey eee the current user as a 
,. Stand-alone supplement to the user's manual 
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PC World 
December, 1985 


“Dac-Easy is a genuinely amazing deal.” 
PC Magazine 
October 15, 1985 
“Editor's Choice” 
“I've never before ina review come right 
out and told readers to buy a product, 
but I'm doing it now. Dac-Easy is an 
incredible value.” 
PC Week 
August 27, 1985 
Call toll free or return coupon 
below today 


1-800-992-7779 


Ask for Operator #116 
In Texas or 
for more information call 


214-458-0038 
TELEX: 5106000715 dac software 
& dac software, inc. 


4301 Spring Valley Rd., Bldg. 110-B 
Dallas, TX 75244 


Please rush me the following products: 








Produc! #Copies Price Total 

DAC-EASY ACCOUNTING ——— $69.95 

DAC-EASY PAYROLL —ae $49.95 

DAC-EASY WORD ws $49.95 ee 

DAC-EASY MATE 839.95 ee 

DAC-EASY PORT ws $29.95 cee 

ACCOUNTING TUTOR wees $19.95 eee 

PAYROLL TUTOR —— $1995 __. 

Add Shipping Charge $750 
Texas Residents Add Sales Tax (61%) _asemmsome 
TOTAL 

(Check [Money Order 

CAMEX §COVISA ( MASTERCARD 

Account # 

Expires 

Name 

Company 

Street Address 

City 

State Zip —____. 

Phone 

Computer brand 

Signature 





ALL 1-800-992-7779 FOR 
IMMEDIATE RESPONSE 











@ LETTERS 


the view expressed by Charles Petzold in 
the Counterpoint sidebar. 

Petzold clearly showed a lack of objec- 
tivity. He seemed to attack the area of arti- 
ficial intelligence and expert systems in 
general, rather than Guru itself. I have 
been writing detailed and sophisticated ex- 
pert systems involving the application and 
interpretation of highly technical legal 
matters. Without the use of Guru, I would 
not have been able to develop those appli- 
cations. Traditional programming is just 
not appropriate for applications of that na- 
ture. 

Pierre Lessard 
Montreal, Quebec 
Canada 


Charles Petzold responds: 
As | indicated in my Counterpoint, | do be- 
lieve that expert systems like Guru have a 
value and usefulness in certain specialized 
fields, and I certainly would not discour- 
age their use in these fields. The interpre- 
tation of “highly technical legal matters’’ 
you mention is obviously one of the appli- 
cations for which an inference engine gen- 
erating the implications of if-then-else 
statements can produce accurate results. 

However, Gum pretends to be more 
than that. Guru pretends to be applicable 
for general-purpose business decision 
making and problem solving. No way. 

| hope to eventually see artificial-intel- 
ligence systems attain that degree of so- 
Phistication, bur it's obviously going to 
need a natural-language interface and 
learning abilities that far surpass the 
crude, simple logic of Guru. Only then will 
Guru's claims match the program's func- 
tion. 


AFORM OF CENSORSHIP? 

I read with some interest Jim Seymour's 
column *‘Advise and Consent’’ (PC Mag- 
azine, Volume 5 Number I1). I concur 
completely. 

But spare us the recommendation of 
programs advocating various forms of cen- 
sorship. Mr. Seymour would have a pro- 
gram that caught ‘‘sexist’’ language. Let's 
face it: the demand for so-called inclusive, 
or nonsexist, language is no different 
from, say, a fundamentalist’s demanding 
removal of books with four-letter words 
| from schools and libraries. If you want to 








write or speak in that manner, that's fine; 
but don’t try to impose your brand of cen- 
sorship on me. 

As a speaker of standard English and a 
linguist, I find these **he/she”’ phrases irri- 
tating and distracting. PC Magazine might 
well take a cue from The New York Times 
and eschew all such neologisms as spokes- 
person. They are not neutral, just deper- 
sonalizing and lousy English. 

Father Winston F. Jensen 
Superior, Wisconsin 


AN ENCOURAGING WORD 
] want to encourage you to maintain your 
software-review policy. I am concemed 
that you might be tempted to weaken under 
the constant barrage of letters you must re- 
ceive, such as the one from Computer As- 
sociates regarding SuperProject that ap- 
peared in PC Magazine, Volume 5 
Number 10. Remember, even though ven- 
dors pay your salaries via advertising reve- 
nues, end users like myself pay for every- 
thing in the long run. As the final pocket, 
we need to have objective reviews of soft- 
ware as it actually exists, not as some 
hype-type envisions it might work ‘‘real 
soon now."’ We need you, so hang in 
there. 

Thomas V. Baker 

Portland, Oregon 


CASTING SIDEKICK ASIDE 

1 believe that readers of your article 
*'Desktop Organizers: Top-notch Effi- 
ciency Tools’’ (PC Magazine, Volume 5 
Number 10) would be interested in know- 
ing more about SideKick, a product not in- 
cluded in your review. 

Borland helped establish the desktop 
organizer market by teaching people what 
a desktop organizer was and how such a 
RAM-resident tool could increase produc- 
tivity and computing enjoyment. Since 
Borland introduced SideKick in June of 
1984, the product has become a standard 
for the desktop-software market, and 
many products have imitated the SideKick 
model in one way or another. Since more 
than | million copies of SideKick have 
been sold, we must be doing something 
right. 

Robin Shepherd 
Borland Intemational Inc. 
Scotts Valley, California 





PC Magazine reserves the right to estab- 
lish selection criteria for choosing the 
products it includes in reviews. The pur- 
pose of the article on desktop organizers 
was to discuss new products, and the prod- 
ucts reviewed fulfilled this intent. For 
more information on SideKick, see ‘‘It's 
About Time: 15 Real-Life Productivity So- 
lutions’’ (PC Magazine, Volume 4 Num- 
ber 24); ‘'SideKick Puts Windows on 
WordStar’s World"’ (Volume 4 Number 
13); and "’Organize Your Desk and Your 
PC" (Volume 4 Number 2).—Ed. 





ON-LINE INVESTING 

In your article ** A Guide to On-line Invest- 
ing’ (PC Magazine, Volume 5 Number 
10), you omitted several of CompuServe's 
features from your table. These features 
include quotes on market indexes with a 
15- to 20-minute delay; real-time quotes 
on options and market indexes, historical 
pricing and dividend information on 
stocks; price histories on market indexes, 
options, commodities bonds, and mutual 
funds; the range of SEC data for 9,500 
publicly traded companies; price/volume 
charts on securities; reports from major 
brokerage houses; stockholder and owner- 
ship information, and industry news from 
the Associated Press and several financial 
newsletters. 

We feel that CompuServe offers the 
premier mix of financial information for 
investors, a fact that should become appar- 
ent in any careful examination of on-line 
services. 

Richard A. Baker 
CompuServe Inc. 
Columbus, Ohio 


HOW TO WRITE TO PC MAGAZINE 
Do you have a comment, compliment, or | 
criticism about something you've read in 
PC Magazine? Then send your opinion on 
paper or disk to Letters to PC Magazine, 
One Park Avenue, New York, NY 10016, 
or send your opinion through MCI Mail to | 
PCMAGAZINE at address 157-9301. | 
We're sorry we're not able to answer let- | 
ters personally. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot print letters that do not include a 
name, address, and phone number for ver- 
ification. PU 
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Runs all major IBM software in Turbo mode. One year warranty. 
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TCS Turbo Business Computer 
MHz Turbo Speed. Competible with the 1BM-AT 
ma HL Cashiers Check, vISAMC 


$1445 pos, coo. Terms 














8 MHz. 33% faster than standard IBM-ATs. 
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TAPE BACK-UP 
SYSTEMS 


MicroSystems 
MT25 Extarnal ..- . $799 
25 meg file orianted Tapa Backup. 
Backup or restore individual files, 
‘cups of files of antira disk 
External, full portable, plugs in 
floppy disk controiler extarnal 
connector One unit can back up 
your entire office. 


Panasonic 1092... $358 
Panasonic 1592... -— $430 
Panasonic 3151... - + - $412 
= Olympla NP ..e eee $199 
= Olympla RO .----° , $249 


BACK-UP POWER 
200 watts. . $269 & $299 


425 watts. --+> . $449 
1,000 wattS.-+-+°- $899 



























Other systems available, 
40 to 6O meg. 


Why settle for § year-old design technology 
when you can have the sensational 8 MH 





LED indicator fighta end speaker. 
Beautiful high quality cabinet. 
m 5150 atyla xoyboord. 5151 Optional 


Cashiera Check, VISA/MC 
$745 pos, COD. Terms 


Blaze along with up to 70% increase in processor speed over normal 
PCs. Yet, easily switch to 4.77 MHz when specialty programs require it. 


Monitor, display carda and ports sold soparately at your option. 
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PC POWER 
150 watt.» +++ 


Hard Dr 


FRE! 
Resident Utility Software. 


with free 
shipping 


instructions Boots 





Color Graphics Card.. 
TCS Monochrome. . - - 


TCS MFC with 3e4K .- 


Graphic Solution . - - 


AT Multifunction Card. 
2 serial, 1 parade! ports. Wil hold UP 


256K Memory. ---+°° - $29 


ameg. (9 sets). - +> * 
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Y TURBO 286.---- CALL! 


Supercharge your PC/XT to run faster then an ATI 
Enjoy lightning AT speed with this super half stot sized eccelarator 
Assures 100% 1BM-PC compotibility by keeping 8088 processor ia 
system to switch on when needed, Ask competitors if, their 
eccelerator has thia feature! 


Tiny Turbo price int! 
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$179 


ani-giare screen. 










Everex ENHANCER (EGA) .--::> $249 


Enjoy crisp 640x350 resolution graphics In 16 colors. 
100% comp ttible with IBM Enhanced Graphics Adapter. Includes 
parallel port, 256K display memory. & software. Extra easy to install 
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MODE! 


ive Kits 


E WITH EACH KIT! window00S, 
$50 value! 


MONITORS 


Princeton HX-12 .- - » $449 
High resoluben AGB, 31 dot pitch, 690% 
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princeton HX-1ZE - « - $549 


$119 High cesatuton AGB, compabbie wih (eM 
$119 Ennanced Graphics Adapter, 31 dot pricy, 
$99 nonglare screen. 
Princaton Max-12. - - « $169 
$149 

Amber monocname. 720 x 350 lines, 
. $99 anhances to interface with IBM color oF 

$239 monochrome adopter, nongiere screen. 


Goldstar 4035 -++-» $349 
Medium resolution AGB, 43 dot pitch, 13° 


Goldstar 4015. . ++ -* $399 
High rasolution AGG. 31 dot piten, bic 


Goldstar Graen TTL. . $129 


Goldstar Amber TTL. . $139 


























.. $85 300-1200, Hayes compatible. 


Everax intarnal. - - 
Anchor Express. - 


. . $139 
. $225 






































Business Acquisition. 


In business, the smart money is spent in areas 
that improve the bottom line. Areas like produc- 
tivity and efficiency. That’s why a lot of com- 
panies today are investing their money in 
WordPerfect 4.1 for powerful business word 
processing. 

Substantial dividends. 

With unsurpassed business features for the 
IBM PC and compatibles, WordPerfect 4.1 pays 
for itself again and again with professional docu- 
ments turned out in record time. Features include 
an elegant thesaurus, 115,000-word spelling 
dictionary, columns displayed side-by-side on 
screen, math capabilities, split screen, and line 
drawing. 

In addition, WordPerfect Corporation offers 
an excellent site licensing program so major 


customers can receive the software and support 
they need for a pre-determined, discounted fee. 


The top seller. 

With so much to offer, WordPerfect has now 
become the best-selling word processor for the 
IBM PC, according to market research firm Info- 
Corp. And customers like Merrill Lynch, Upjohn 
and General Dynamics are leading the way. 
Maximize your investment. 

Get the word processor designed to improve 
your company’s bottom line. WordPerfect 4.1. 
It’s the perfect corporate investment. For more 
information, call or write WordPerfect Corp., 
288 West Center St., Orem, Utah 84057, 

(801) 227-4000. 
felis Ba Ge a Word Perfect 
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INTRODUCING THE WORLD'S 
FIRST PERSONAL LINE PRINTER. 


O Please send me more information on the Printronix Personal 
Line Printer, 


| O Please have a sales representative contact me. | 
| Ia a | 
| Company————_________ | 
Stree 
|g ciny ese ae eee | 
| SS | 
Mail To: Printronix, Inc., PO. Box 19559, M/S C-9, Irvine, CA 
92713, Phone 800/826-3874. In California, 800/826-7559. PM _| 


PRINTRONIX 


Proprinter is a trademark and IBM isa Peesieced trademark of International Business 
Machines Corp. Diablo is a trademark of XEROX CORPORATION, LQ-1500 is a 
trademark and Epson 1s & registered trademark of Epson Amenca, Inc. Prntromx 
is a registered trademark of Printromx, Inc. ¢ 1986, Prntromx Inc. 








Corporate/U.S.A. Headquarters: Printromux, Inc., PO. Box 19559, 17500 Cartwnght Rd. Irvine, CA 92713, Telephone: (714) 863-1900, Telex: 910-595-2535. European Headquarters: 
Printronix Europe S.A.. Boulevard du Souverain 100, 1170 Brussels, Belgium, ‘lephone: (32) 2- 660-2904, Telex: 20643 PRINTR B. 


CIRCLE 316 ON READER SERVICE CARD 





Again. 


The Billion Dollar Club. An elite group, that handles the 
world’s biggest projects, as reported by Engineering News-Record. 

Last year, only 24 companies made the list. 23 of them use 
Primavera Project Planner. 

This year, the list again numbered 24 companies. And once 
more, 23 of them use Primavera. 

Coincidence? Ask some of the project managers. They'll 
tell you that Primavera consistently delivers more: 

The capability to handle projects with up to 10,000 
activities. And the flexibility provided by features like 20 activity 
codes per project, choice of by or precedence formats, inter 
active and batch modes for data entry, resource leveling, direct 
interface to Lotus® or dBASE® even on-screen bar charts and 
histograms. Plus exceptional er ceane control. 

Take a good look for yourself. Send for our $35 demo, put 
us to your toughest tests and see why we call Primavera the 
hardest working project management software going. 

We're helping the world’s top companies manage their 
projects more effectively. Isn't it time we do the same for you? 


Project management software 
that works as hard as you do. 


Ss 


PRIMAVERA SYSTEMS, INC. 
Two Bala Plaza ¢ Bala Cynwyd, PA 19004 ¢ (215) 667-8600 ¢ Telex: 910 997 0484 


Primavera project management software: ’ 
Primavera Project Planner ¢ Finest Hour (hourly scheduling and multiple calendars} ¢ Primavision (optional plotter graphics) 
¢ Available for MS-DOS and VAX environments 


Source: ENR Construction Economics Dept.. Enguteering News-Record. Issue dates: April 18, 1985 and April 17. 1986. 
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OUR NEW 12-PAGE 
LASER PRINTER IS MISSING 
ONE VERY EXPENSIVE FEATURE. 


THE MAINTENANCE MAN. 


oy 


Our clamshell design with modular com- Lf ‘ price tag. At only $2995* you'll get more 
ponents makes operator-maintenance | | printer than the H-P Laserjet Plus for about 
easy. And our exclusive change-it-yourself : $1000 less. 


fusing station eliminates a major overhaul ——- 
or total printer replacement. So you can | ] YOU'LL NEVER KNOW WHAT 


maintain it right in the office, and keep Se mm, . YOU'RE MISSING 
right on printing. While you keep oe?” % IF YOU DON’T ASK. 


out the maintenance man. 
High performance features 
keep the Personal Laser Printer i 
a step ahead of your workload. 
Its compact size fits your desk | 
and your personal printing 
needs perfectly. It prints up to 
12 pages per minute with out- 
standing resolution (300 dpi) Jf 
for both text and graphics. It 
emulates the H-P Laserjet, H-P | 
Laserjet Plus, Epson FX-80 and 
Diablo 630, with a variety of ff 
type fonts. Select from two out- 
put choices to stack your sheets 
in either original or reversed 
order. Two paper sizes, letter 
and legal, to suit your job. And 
two input trays let you handle 
300 sheets at one time, or mix 
different papers—including letter- 
head, envelopes, and label stock. 
But there is one other expen- 
sive feature we're missing. A big 


Diablo is a trademark of XEROX CORPORATION Feces 


Epson %a tered trademark of Feo Amenca, Inc. Printronux 1s 
Tepstered lemark of Prnntroniz, Inc. 


©1986 Prntrom., Inc. 








State. 


Tel. 


PM 


C Please have a sales representative contact me. 


no = 
e* 
‘ep. 


D Ph id ore informati th gi | 
BD cur our tHe Wh SB zor intormation on te 


oo oe MAINTENANCE 
MAN. 
ag3” 


Mail To: Printronix, Inc., PO. Box 19559, M/S C-9, Irvine, 


CA 92713, Phone 800/826-3874. In California , 800/826-7559. 


Find out more about our new 
Personal Laser Printer by 
calling 1-800-826-3874; 
1-800-826-7559 in California. 
Or return the coupon for a 
quick response. Because it 
only takes a minute to cut 
out the maintenance man. 


1 
i. 
po i 






, 


*Manufacturer's suggested list price. 
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EVERY BUSINESS IMEEDS AN! IBM-PC 


WHO WANTS TO PAY IBM PRICES? 
WE HAVE A SOLUTION!!! 


A 100% Compatible PC-XT 


BASE PRICE $950.00 LEASE $39/M0 
With 20 MEG Hard Disk $1399.00 LEASE $56/M0 





Our PC-XT TURBO COMPUTER runs all the popular Business Pro- 
grams, like Lotus 1, 2, 3, Word Perfect, Wordstar, dBase Ill, 
Homebase, Sidekick, and Flight Simulator. In addition to running 
the progams at the standard IBM clock speed of 4.77 Mhz, it also 
runs at 8 Mhz — almost twice as fast as IBM. 


HERE’S WHAT YOU GET 
ACS-Turbo Mother Board 4.77/8.0 Mhz 
640K of RAM 
Two 360K Floppy Drives 
Heavy Duty 135 Watt Power Supply 
Keyboard New ‘‘AT’’ Type with Large Enter Key 
Parallel Printer Port 
Monochrome Graphics Display Card 
High Resolution Mono Monitor 
with Swivel Base and Anti-Glare Screen 


OPTIONS 


20 MEG Hard Disk $449.00 
20 MEG Tape Back-Up $495.00 
Clock/Calendar $59.00 
Internal Modem 300/1200 BAUD $t99.00 
Okidata t92 Printer $399.00 


PROGRAMS INCLUDED 

Included in the purchase price is PC-DOS, the standard IBM 
operating system. With our Hard Disk Computer, you also get 
HOMEBASE, a general purpose multi-function program to perform 
word processing, electronic filing, and data base management. 
HOMEBASE has a built-in calendar, with monthly, weekly, and 
daily scheduling. The Homebase Calculator lets you perform 
calculations on the monitor and the ability to print a paper tape 
if desired. HOMEBASE also includes a communication program 
with autodialer for communication with other computers (requires 
a modem). 





5 YEAR WARRANTY AVAILABLE 


GUARANTEE & WARRANTY 

We guarantee you will be delighted with our ACS-Turbo Computer 
or we will refund your purchase price. We warranty our Turbo 
Computer 100% Parts & Labor for t year. We believe our computer 
is even more reliable than IBM — that’s why we're offering a five- 
year extended warranty for only $30.00 a year. 


HOW TO ORDER 

Call us at (8t 8) 889-t092. We have experienced salespeople to 
advise you with your computer requirements. 

You can charge our ACS-Turbo Computer with a VISA or Master- 
Card. We also have a lease plan available for qualified businesses, 
with payments from 36 months to 60 months. 


*IBM ts a registered trademark of Internationa! Business Machines. 





ACS 


5311 Derry Avenue, Suite A, Agoura Hills, CA 91301 
Phone: 818/889-1092 Fax: 818/889-5605 Telex: 299 353 POST UR 


EASY LINK Mailbox: 62941735 Telex: 5106018224 ACS AGRA HILLS UQ 
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= GUS VENDITTO 


VIEWPOINTS 


PC ADVISOR 


Help for readers in finding the best way to control two printers and in selecting the least 
expensive monitor for use at home. 


DOUBLE PRINTER DUTY 
I'm having problems getting my PC to 
switch between an Okidata 83A on the 
mono/parallel port and a Panasonic KX- 
P1092 on an AST SixPak parallel port. I 
can’t seem to get the right codes and still 
allow AST’s SuperSpool to work proper- 
ly. | think a dream package would be a 
memory-resident printer controller that 
could not only change fonts and styles but 
also run its own spooler and switch be- 
tween numerous LPT ports. Is there such 
an animal? 

James Crowley 

West Seneca, New York 


Attempts at creating such a superutility 
have been made, but we wouldn't recom- 
mend any of the ones we've seen that 
would work on both your printers (most 
printer utilities are compatible mainly with 
Epson and IBM printers). 

Let's tackle your problems one at a 
time. SuperSpool needs a patch to make it 
switch between parallel ports. We printed 
it in the February 5, 1985, issue (User-to- 
User, PC Magazine, Volume 4 Number 3; 
call (800) 525-0643 if you need to order a 
copy of that issue). However, to make the 
switch you need to quit your application 
and run a batch file (which may interfere 
with some memory-resident programs). 

More convenient would be an A-B 
switch (less than $100 from mail-order 
houses) that you run out of LPT! and con- 
nect to both printers; choosing a printer is 
then as easy as flipping a switch. A print 
Spooler that can accommodate two print- 


| ers will give you the same convenience and 








provide the added benefit of freeing up the 
RAM your software buffer is using. The 
Printer Optimizer (Applied Creative Tech- 
nologies, Dallas, Tex. (214) 358-4800; 
$369) and the Microbuffer In-Line Buffer 
(Practical Peripherals, Westlake Village, 
Calif. ; (818) 991-8200; $299 for 32K 
bytes) are among the few spoolers that can 
handle two printers. 

As to controlling text styles, a great 
printer setup program was published in 
Programming/Utilities in our June 24, 


1986, issue (Volume 5 Number 12). While | 


it was designed to send setup strings for 
only one printer, the column explains how 
to customize it using DEBUG; since the 
program offers 20 selections, you could set 
up both printers with it. 


USING A TV WITH A PC 
I use an IBM PC-XT at the office and 
would like to obtain the best compatible 


system for home use at the lowest cost. My | 


uses would be budgets, children’s educa- 
tional programs, and games. Is it possible 





= One way to maximize 
your tube use is with a 
combination color 
TV/monitor from either 
Sears or Sony. 





touse a color TV set as a monitor for sucha 
system? The cost savings in that approach 
may make it my best choice. 
David M. Fochs 
Appleton, Wisconsin 


A color TV will be fine for games and 
graphics if you patch an RF modulator or 
Radio Shack's TVi/Computer switch (Cat. 
No. 15-1268; $4.95) into the line between 
the video card and the TV. Just be sure the 
colorigraphics adapter card you buy has 
an RCA video jack (most do). In text mode, 
however, resolution will be awful; only 
programs, such as DOS and BASIC, that 
can switch into a 40-column mode can be 
made legible. 
One way to maximize your tube use is 
| with a combination color TVimonitor from 
either Sears Roebuck Co. (Sears catalog 





no. 40841; $340) or Sony Corp. (Model | 


KV-20XBR with a 20-inch screen, $939 
plus $80 for the PC701 nine-pin adapter; 
or the KV-1311CR with a 13-inch screen, 
$629.95, no adapter required). 

Then again, maybe the last thing you 
need is another color TV in the house. Why 
not buy an inexpensive composite moni- 
tor? Some mail-order services are selling 
| them for as little as $80 to $100. You'll be 

able to do your work on the monochrome 
screen without eyestrain, and when it’s 
time for fun, you can hook up the TV. 


ASK THE ADVISOR 

Send your questions about hardware and 
software choices you are facing to The PC 
Advisor, PC Magazine, One Park Ave- 
nue, New York, NY 10016. Pt 
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$199 


HALF-CARD 
1200-BAUD MODEM 


abies: OOROROORORODDREDDPD 





THE PRACTICAL MODEM 1200 FROM PRACTICAL PERIPHERALS 


If you've been checking out half- 
card 1200/300-baud modems for 
your IBM PC, XT, AT or compati- 
ble computer, you know that $400 
is rock bottom. And that's without 
software. 

But now there's the Practical 
Modem 1200™ from PRACTICAL 
PERIPHERALS. Same features as 
the other top-of-the-line half-cards, 
plus Hayes compatibility. Yet at 
about $200—complete with 
software—it's half the price of 
anything in its class! 


And the Practical Modem 1200 
ts strictly In the high-end class. 
With performance and reliability 
backed by an outstanding FIVE- 
YEAR warranty. 

Automatic speed recognition, 
tone and pulse dialing, volume- 
controlled speaker, two modular 
jacks for data and voice calls... 
the works. 

Plus, you get the PRACTICAL 
TERMINAL™ software package, 
and POP-UP TELECOMM ™ com- 
munication software with Auto- 


THE HALF-CARD 
HALF THE PRICE 
1200-BAUD MODEM! 


FROM 






= =PRACTICAL 
=PERIPHERALS. 





Dial, Auto-Answer, and more. All 
with pulldown menu convenience. 

And the Hayes-compatible Prac- 
tical Modem 1200 meets alt Bell 
212A and 103 standards and will 
Support virtually all of the other 
popular communications software 
currently available. 

So if you've been waiting fora 
1200/300-baud half-card modem to 
fit your budget, fit in some time 
to ask your local computer dealer 
about the Practical Modem 1200 
from PRACTICAL PERIPHERALS. 


31245 La Baya Drive * Westlake Village,CA 91362 
TOLL FREE (800) 641-0814 © (818) 991-8200 » TWX 910-336-5431 


PRACTICAL MODEM 1200 AND PRACTICAL TERMINAL ARE TRADEMARKS OF PRACTICAL PERIPHERALS. INC POP- 
UP TELECOMM IS A TRADEMARK OF POPULAR PROGRAMS INC HAYES IS A REGISTERED TRADEMARK OF HAYES 
MICROCOMPUTER PRODUCTS IBM 1S A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES 


1985 PRACTICAL PERIPHERALS. INC ALL RIGHTS RESERVED 
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PC BRAND: CAREFULLY CHOSEN 
PROGRAMMER TOOLS 


WINDOWS for C/WINDOWS for DATA 
Microsoft Windows™ and TopView™ Compatible 





BRIEF Is Anything But. 
A Whopper of an Editor 


ith a name that belies tts thorough- 

ness, Bnef™ has every feature 
you ve ever contemplated for your editor- 
in-chief Text, from keyboard or files, is 
housed in multiple buffers, and scrolled 
through one or more windows you open, 
close, resze A text buffer may be called to 
different windows to ew two areas at 
once, A change in one changes both Text 
blocks may be marked for pnnting, writing 
to files, movement to scrap buffers for cut 
and paste into other buffers, or deletion, 
with as many "undo" levels as you want 

Bnef has text search abilttes nvaling 
“grep’, with wildcards for matching, 
indifference to intervening characters, 
acceptance of character ranges. 

ff you use Latuce, C86™, or Wizard, and 
have 320k, you can compile your C 
program without ever idea Bnef ft finds 
the lines with errors, and marches you 
through the text for repairs. 

Parts of Bnef were wnten with tts own 
Lisp-lke macro language which has 
structure, 32-character variabie names, 
conden execution, loops, and you can 

paualy Tead w! Nothing like the 

lyphs we've seen elsewhere Bulleun 
pear and public domain disks with 
macros. “Simply the best text editor you 
can buy’ Dvorak Infoworld (Needs 192k ) 
Ask for List PC Brand 
0590 5195 Call 


HALO GRAPHICS 


SYSTEM Muld-Board 
Graphics Library 

The premier gr rags library that got the 
ball rolling for PC-based graphics and has 
grown so omnipotent that it supports over 
25 graphics boards — including IBM's 
EGA and Nr 9 Revolunor's hi-tes senes — 
and has a multitude of mouse and pniuiter 
dnvers, All that in each box Separate C 
versions for Lattice, M'soh, Aztez, C186 
What does Mult-Halo do? A down to the 
Jast pixel graphics library plus functions to 
reset drivers so distributed program can 
run on anything Wonderful value for single 
license. Costly royalties though for 
redistnbution Specify S031$ & Language 
List $300. We £219, With Dr Halo fla free- 
standing ‘paint’ List #440, Us #299. 








W indows for C™4s a library of over 80 


functions to add the pazz and prac- 


ticality of window parntioning to your 
application Unhmuted windows, each 
defined ina C structure for easy reference 
throughout your program, can be made 
etther (o pop up or permanently overwrite 
the screen Routines wil! scroll and 
highlight lists with arrow keys will read 
and scroll ASCTl files verucally and 
honzontally in windows, and even wnite to 
memory-loaded files off the screen 
Logical treatment of video attnbutes 
permis unchanged programs to run on 
color or monochrome. Colors of windows 
are set individually 
All functions are in separate modules, 
only those used are linked Only buffers 
holding on-screen or temporari 
obscured windows occupy RAM, others 
released dynamically Best overall rating 
and fastest display in Bull Hunt's 7/85 Tech 
Journal review of five windowing products. 
Windows for Data comprises all of 
Windows for C but takes in data through 
the windows as well At the high level a 
single function lets you specify prompt 
stnng, field length, data type, screen 
location, picture, target variable, then sets 
lesser functions scurrying to get and 
process a user's input There are unlities to 
get system date and ime, mess with 
strings, create your own masks for fields 
Field options can require entry, prevent 
entry, permut insert or overtype, beeping 
on invalid or overflow keystrokes, and 
attachment of field-specific help messages 


C-TREE 





i 

CALL FOR FREE DEMO! 
and functions you want called to display 
messages or validate entnes And you 
decide which keys will clear a field, jump 
tothe next or pnicr, quit etc Options 
diverse enough that a set of “fields” can be 
made to behave like a Lotus! menu 
Specify Compiler List PC Brand 
T0100 Windows forC 195 8149 
TOIS0 Windows for Data "285 250 


C-WORTHY LIBRARY 


ot the usual flotilla of functions for 

smal) crafting, but a formidable battle 
wagon for major C engagements. 

C-Worthy™ wraps an entire user inter: 

face around your application Its full power 
can be summoned by only a few high level 
calls, Prcof? A single function ca‘l sets up a 
complete text editor ina screen window' 
* High level calls pop menus and scrollable 
lists to the screen, restoring the 
background when cismssed and branching 
tothe chosen activity in your application 
*® Windowing faciattes open portholes of 
up to screen swe for viewing vutual 
screens larger than the physical screen 
© Full on-screen context-sensitive help 
management Keyboard entry routines 
Icok for the help key and interrupt with 
paged text windows explaining what to do. 
Full error message interface sends error 
codes to C-Worthy which discusses pro- 


B-Tree File Manager, Source Code, No Royalties! 


tree is sturdy code that has 

weathered many seasons of pro- 
longed and widespread use ft comes inC 
source, so you can modify it to fit a special 
case. No royalties provided you bind it into 
your binary application 

C-tree's design splits nodes to allow any 

number of users to access an index file 
simultaneously even when updates are tn 
progress. So mult-user configurations and 
adaptation to networks are possible 
Record-locking routines are provided for 





ABC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed of C 


BC™ links C to dBASE It creates and 
maintains files and their indexes which 
exactly replicate dBASE file design So 
(BASE can read and update them And 
the reverse GBC can use any files created 
by dBASE Now C and dBASE can operate 
on the same data bases interchangeably 
That opens up the widespread culture of 
GBASE installations to explottation by C 
programmers. Tap that market, avoid the 
resident dBASE language, and gain the 
advantages of C with this single product 
GBC ss funchons parallel all dBASE's file 
handling commands, many decomposed 
to give closer control Each backed by 
demo source files on disk 





Use dBC for custom work for clients, or 
on its own ft’s a complete ISAM file 
manager for C whether or nol dBASE will 
be used in tandem, supports all four 
memory models, and can have sixteen 
index and data files open Big discount to 
buyers of both dBASE 1] and Il versions 
Specify Lattice Microsoft 3 x. or DeSmet 


Versions. List. PC Brand 
LOOfl For dBASE Il 250 68195 
LOCH With Source ss00 «= §390 
LOM For dBASE fit 250 6 195 
LCI With Source $500 «£390 







DOS 31/32 UNIX and XENIX 

Thanks to source code which does not 
deviate from the K&R standard, C-tree can 
travel Tests in many environments prove 
that Cree gives your application a ticket 
to anywhere 

C-tree permuts any number of keys for a 
data file, supports duplicate keys, 
alphanumeric or numenc, supports files of 
vanable record length, multiple keys in 
one index file, and keys of vanable length 
Both high level ISAM routines which handle 
details with minimum coding and decom: 
posed step-by-step functions you can access 
chrectly ft's comprehensive 
Ask for List PC Brand 


F0660 395 8329 





FREE DEMO! 
Fits Out Applications with Shipshape Interface 


blern with user Gone is all that error: 
checking clutter from your core program 

Your application is nested in this power- 
ful environment C-Worthy’s architecture 
uses C's pointers to functions to drive your 
application 

Worthy includes uulities to maintain 

text files of help and error messages. Their 
segregation means applications can read: 
uy be translated into foreign languages 
without program rewnting Plus display 
routines resize for text length 

Decomposed low level funchons used by 
the high level calls are supplied All 
machine dependency is housed in inter. 
changable overlays loaded at run-ume. 
Thus no recompilation needed to run ona 
mux of PC and MS-DOS machines. 

C-Worthy hands you a consistent and 
intuitive interface and a revolutionary 
design approach Novell found t “played a 
key role and accelerated development” 
making NetWare™ easter to use "You owe 
it to yourselves to take a lcok’ 


Specify Compiler List PC Brand 
T0500 295 = 8269 
T0550 Network License “495 4449 


CURSES Unix Styie Screen 
Management 

Curses from Lattice “ manages the screen 
of the PC like Urux™ curses Library of 84 
functions and macros parallels Urux with 
matching parameter lists So Unix pro- 
grams are at home on the PC, and vice 
versa Keeps any number of screens in 
memory suppons color, vast function set to 
get characters, wrap lines, scroll, blank 
limes tughlight, etc Like Unix refreshes 
screen only an your command Ask for 
10850 List 125 Here *99 With Source 
Log60 #250/5199 








PANEL Feature-Laden Screen Design Tool 


ring your own screenware can 
blow completion dates and profits 
Panel™ works with you interact. vely to 
set up foolproof screen displays and 
data entry forms rapidly Outputis C 
source code 
Not just single pline layer your screen 
designs with up to ten overlapping 
images Background pop-up lists help 
boxes and alternate input fields 
Panel builds ina user interface for 
keystroke movement within and between 
fields supplies validation routines for 


1986 PC BRAND 


checking user field entries Diverse at- 
tnibutes may be selected for any field -- 
size datatype color conversion of input 
to upper case, clearance of existing data 
when new entry is started, masks for 
standard formats (eg, dates), phrases 
which fitl in when theur first letter 1s 
typed, multiple-choice lists from which 
ta choose by cursoring a highlighted bar 
Fields may be mult lined and scrolled if 
larger than the screen space allotted 
them Specify $0400 & Compiler List 
8298 Us 5229 


For Orders, Literature, or Catalogs, Call Us at... 


800 PC- 


That's (800) 722-7263. In NY State call (212) 242-3600 


PC Brand, 150 5th Ave, New York, N.Y. 10011-43!1 
Telex 667962 (SOFT COMM NYK) 


BRAND 







TODAY’s TOP QUALITY AIDS TO 
PROGRAMMING PRODUCTIVITY 





GREENLEAF Sountiful 
FUNCTIONS "rest 


C source, assembler source, and binary 
hbranes of 225 functions for many com- 
pilers. Emphasizes tight funchonal group- 
ings to minumuze loading code which your 
application may never use. Manual helps 
select functions, bulletin board too, 

Asampling DOS extensions for file and 
duectory mampulation, Screen to select 
Mode, page. monochrome or color palette, 
Cursor shape. positioning, clearing and 
scrolling, pixel get and pol, read light pen 
Stnngs. Center, jusufy, etc. efficient ist 
operations which add. Garces son sinng 
ponters for top speed Other graphics 
character primitives keyboard status, func: 
bon key assignment ume date read 
tegisters and memory size peek and 
poke Mature best seller Specify SO770 & 
Compiler List 185 Here 5139 


PFORCE Phoenix Pfunction 


Lotus’ didn do badly pulling 1t all 
together in one place Phoerux has follow 
ed suit with the ultimate integrated C 
library, offenng everything from low level 
functions for hardware access to complete 
btree database management Along the 
way are prerequisites such as sinng 
mampulation, ume/date, field and screen 
editing, but also four styles of menus (Lotus 
included), windewang, background task 
ing, DOS interfaces, duectory manage- 
meni, even interrupt-driven communica 
tions. Design emphasizes objects, so 
charactenstics of windows. databases, 
records and fields can be imitated and 
changed outside functions 

One large collection in place of bits and 

S Means one set of instructions and 

forCe™ has tutonals, extensive examples, 
quick reference, and on-line help. 

Everything in source, no royalties, all 
memory models of Latuce M'soft Specily 
$0220 & Compiler List "75, PC8 #349 


GREENLEAF Beto World 
COMMUNICATIONS 


Want your application to communicate 
with other users or remote date bases by 
asynchronous communications built right 
into your C programs' Even if youdon'tneed 
I now that's a skill to have at the ready' 

120 functions and demo programsin 
both C and assembler source code set up 
separate transmit and receive mng buffers 
for up to 16 simultaneous channels In 
terrupt driven so you can halt an inconung 
record, display 4, file 11. let the user editit 
then continue Goodbye separate com- 
Inumications software 

Supports up to 9600 baud ASCII or 
binary any panty or word length 8250 
UARTs, Xon/Xoff and Xmodem, 
WideTrack receive Specit $0750 & 
Compiler List 185 Us $13! 


PREC Pick the Lint from 
jour 


Pre-C ts like UNIXs hint It finds pro- 
blems your compiler won Problems 
that a debugger will have trouble figur 
ing out Even problems which will 
cause trouble with other compilers. 
Compilers see one module at a tune. 
Modules otily meet at link tme. Pre-C 
looks at ali modules af once and reports 
conflicts in data type declarations func- 
tion call parameters which disagree 
with functions, machme-dependent ex- 
pressions which inhibit portability It 
Spots obsolete usage (even C changes) 
casts wilh suspect conversions. 
vanables never used, functions never 
called unreachable code. Adheresto 
UNIX System II] compile standard to 
ensure your portability Ask for 
P0590 List "39S Ours $279 

















DAN BRIC. 
Storyboard Your 


T he Legendary One has created 
Metaphor Two when the rest of us are 
sull on Zero Dans first was the onginal 
electronic spreadsheet (VisiCalc) Thus 
one ts for programmers. 

Words dont express program ideas 
because programs are screens’ Dans 
Demo creates shde shows. Create a 
screen - a snapshot of your planned pro- 
duct as 1! runs. Anything goes words, 
borders. box rues inverse and underlining 
of monochrome, fore- and background color 
Copy this side to anempty screen 
Change it a ttle, to show the next msiant of 
nuitime Do tt again Presta a whole slide 
show of your program in action 

Ati 250 characters and anmpates are 
availa froin scro,laele usts which pop to 
the screen All commands are layered in 
Lotus-style pop-up nienus. Frequent 
choices mapped to function keys as well 





*S DEMO PROGRAM 


80x25 character mode, not bit-mapped 

Screen areas car: be blocked for cut and 
paste or filled with color or characters, 
even bunk Slides car overlay on others, 
can be shuffled deleted Slides can pro- 
ceed at hme intervals or branch anywhere 
inthe slide sequence depending on user 
keyhits. 

Invaluable to prototype the program you 
are about te white. to position the labels 
house the color decor, smoothe out the 
keystroke interface Or load the capture 
ublty and snapshot the screens of a 
ning program for an instant sade show 

Each copy enntles you lo redistripute fifty 
ofthe shde projector program that runs 
demos Plain manual no binder keeps 
puce of big product small Might 
become the essential [colin user 1nter- 
face prololyping Tech Journal Ask for 
Nolo? List 75 US 569 








optimizes! 
tes BASIC Into C 


ora tnfling price BASTOC'™ moves 

truckloads of BASIC code over to C 
Its a translator which takes in Microsoft 
Extended BASIC and emus pure K&R C 
for Latuce 30 It will optionally convent 
your program ino a single monolithic C 
function or decompose it into separate 
functions. one for each GOSU8 label 

Version 2's optmation dramatically 

teduces execimon time Converts to in- 
tegers those vanables tri BASIC programs 
which do not need floating point Where 
BASIC uses full assignment statenents to 
increment counters, BASTOC converts to 
Cs compact form Stnngs dynamically 
allocated ndding your appbcation of BASIC's 
catatomc halts for garbage colection 
Creates structure of even convoluted 
BASIC code. Huge worksaver 
Ask lor List PC Brand 
$0375 1495 399 
































































ASSEMBLERS & DEBUGGERS LIST OURS LIST OURS 
Advanced Trece-86 Morgan ASM Interpreter 175, 149° ZView Data Management Consultants 245 199 
Codesmith-86 pee va by Visual Age 145-109 GRAPNICS 
Cdebugger by Micro-Software Developers 165 139 
cSD Oebugeer C source fevel by Mark Willams 75 75 GSS eaphing py MAE Ma re Be 
C-Sprite Debugger by Laltice. source level 175 139 GSS Kernel System by Graphic Software 495 399 
Microsoft Mecro Assembler with Utiitres 150 108 gS Kernel System for /BM AT 795 «676 
Parlscope | Debugger Data Base Decisions 295 289 GSS Metaflie interpreter 295 249 
Periscope Il Data Base Decisions 129 i gss Plotting S 495 399 
Ptix96 by Phoenix Assembly level debugger 195 149 Helo Graphics Kerne! System 300 «219 
Pix96 Plue by Phoenix Symbolic Debugger 395 279 with Dr Halo i by Media Cybernetics 440 299 

BASIC LANQUAGE COMMUNICATIONS 
BetterBASIC Summit Software 195 195 Asynch Menager by Blaise for C or Pascal 175149 
BetterBASIC Utilities 8087 Math Support 29 85 Greenleaf Communicatione by Greenleaf 185 139 
Fetes pigleriaee gen aoe Software Horizone Pack 3 49119 
Microsoft BASIC Interpreter ior XENIX 350-295 UTRITY LIBRARIES 
Microsoft QuickBASIC Compller fui) BAS/CA 99 © 79_~—Cs« Blase C Toole Plue C Toole 2 75 149 
Professional BASIC by Morgan 99 79  Blelse C Toole 125 109 
8087 Math Support 50 47__—_-Bielse C Toole 2 100 99 
True BASIC Tue BASIC Inc 150 119 € Food Smorgasbord by Laitce 150 08) 
Run Time Module 500 «©6429 -«~— CC ‘Utllity Library by Essential, 300 functions 185 139 
True BASIC Libraries Btrieve Asyn Sort. etc Var Cell Greenleaf Functlone by Greenleaf Software 185 139 
PforCe by Phoenix, vast library 475° -9a9 
C COMPILERS Software Horizons Packages Var Call 
C-86 Compiler Computer Innovations 395 288 TopView Tool Basket by Lattice source avait 250 199 
Lattice C Hler from Lattice 500 299 Vitamin € by Creative Programming 150-139 
Lel’e C Compiler by Mark Williams 75 69 
with CSD Source Level Debugger 150 129 DEVELOPMENT TOOLS 
MWC-86: Merk Wiitieme C Development 495 369 Code Sifter by David Smith Software Profiler 19 99 
Microsoft C Compller 40 450 © 295 «© G-Worthy by Custom Design Software 295 269 
C-Worthy for Network Menus help, errors 495 449 
C INTERPRETERS Oen Bricklin's Demo Program Protolyper 75 $9 
vraeadid oe e! psowete, ™ Rat ae LMKstroe Lattice by Lattice. “make” like UNIX 195 149 
PC-Lint by Gimpet Software after UNIX's “int” 139 125 
Interactive’ by MPa with debugging 249 219) PFinieh by Phoenix, EXE pertormance analyzer 395 279 
RUN/C Professional from Lifeboat 250 185) PInk86 by Phoenix Overiay Linker 395 279 
RUN/C without Loadable Libraries 120 109 Plink86 Plue Utiizes memory for overlays 495 359 
TEXT EDITOR: meker joenx tke UNIX “make 195 149 
TORS Pmeker by Ph ke UNIX . 
Brief from Solution Systems 195 CALL  Pre-C by Phoenix UNIX tintlaike 395-279 
CVUE by Lattice 75 99  Pfantasy Pac six Phoenix products 1295-995 
with Source 250 «195 OTHER TOOLS 
Epsiton by Lugaru Software like EMACS 195 169 BASTOC by JMi, convert BASIC to C 495 399 
Fast C by Lifeboat 130 105 = BASIC-C BASICS functions added to C 175 139 
FiraTime by Spruce fecpoeeyae C syntax 295 228 The HAMMER by OES Systems 195 179 
Kedit by Mansfield: simiar to 125 115 = PASM&6 by Phoenix. Macro Assembler 295 219 
LSE, the Lattice Screen Editor Mult Window 125 100 PTel by Phoenix Binary File Communicator 195 149 
Pmate by Phoenix with Macros 225 159 = Rtrieve by Softcreaft Btrieve Report Generator 85 75 | 
vot icone Utllitlee Grep, splat aiff etc 10 es Xtrleve by Soltcreft Query Utiity for Btrieve 195175 
on puviey FORTRAN COMPILERS & UTILITIES 
Vecit| Five ty Compuview 225 180 ACS Time Serles by Aloha Computer Service «495469 | 
FILE MANAGERS Forllb- Plue by Alpha Computer Service 70 59 
Btrieve by Softciaft, no royatnes 250 195 Microsoft FORTRAN Links with Microsoft C 3500219 
Btrieve Network by Softcraft 595 465  Microsott FORTRAN for XENIX 495 389 
c-tree by FairCom — no royaftes, source 395 329 = Pro FORTRAN by Prospero 390 «345 
BC GOBASE file manager from Lattice 250 195 RM/FORTRAN by Ayan-McFeriand 595 399 
with source 500 390 = Scientific Subroutine Library by Peeriess 175 (149 
dbVleta single user DEMS by Raima 195 159 Scientific Subroutine Package by Aipha 295 269 
with Source 495 429 The Statisticlen by Aipha Computer 295 = «269 
oe muoft-user DBMS a Strings & Thinge by Aipha Computer 70 59 
with source 
Opt-Tech Sort Can sort Btrieve files 149 119 Aacoencosoncemptin cn e700. 490 
SCREEN DESIGN Microsoft COBOL Compiler for XENIX 995 795 
Curses by Lattice UNIX screen designer 125 99 Microsoft COBOL Toole with Source Debugger 350 259 
with Source 250 199 Microsoft COBOL Toois for XENIX 450 333 
On-Line Help from Opi-Tech Oata 149 119s Microsoft Lisp New Common Lisp 250 189 
Panel by Roundhult, no royaites 295 229 = Microsoft MuMeth fnciudes MuSimp 300 199 
View Manager for C by Blase 275 209 Microsoft Pascal Compiler Links with MsoffC = 300 199 
Windows for C Vermont Creative Software 195 149 Microsoft Pascal Compiler for XEN/X 495 415 
Windows for Cata inciudes Windows for C 295 250 Pro Pascel by Prospero iSO Validated 390 86345 






PRICED TO SAVE YOU MONEY, 
SHIPPED FAST ANYWHERE. 





oe a eee Editor, Debugger 


E arler C interpreters were miraculous 
compromuses. interacnve-C™ shows 
how far C interpreters have come. More 
than an interpreter Interactive-C is a fully- 
integrated development environment a 
complete K&R interpreter bound tightly to 
its own editor and debugger 

Slice through programmung projects like 





T fee 





C Interpreter Links 
Binary Libraries 
un/C comes in an apprentice and 
pro version. The professional model 

Synatically loads and unloads multiple 
binary function branes like C-Food 
Smorgasbord™ and Halo Graphics™ — 
ey any library compiled with 

's large model Inside this inter- 
preter your C program can reach for func- 
tons in the best of commercial linranes. 

This C interpreter behaves like PC BASIC 
meets WordSiar® Use fuliscreen editing 
to create a program RUN it If it stumbles, 
UST a, EDIT it, RUN it again. fix t again 
Use familiar commands like LOAD, MERGE, 
SAVE, FILES, even TRON and TRACE 

Ideal for program development Put up 
code at high speed, try out things devi- 
may care, let RUN/C find your malaprops. 
Blast away unt ght little code segments 
are undyingly faithful 

Lots more features, system interrupts, a 
shel] command to voke any operating 
sysiem command without leaving Run/C, 
debugging aids ingemously installed as a 
Run/C function. Call for debugging condt- 
tonally from within your program. a 
specific function or a menu of aids in- 
cluding immediate mode, single-step trac- 
ing changing of vanable values. 

Manual shows how to develop the inter- 
face to a commercial library, using the Lat- 
nee compiler (a must’) Link your own func- 
hon archive the same way (320k murumum, 
§12k recommended to fit libranes.) 

Ask for S0950 List "250 PCB "185 





Cached 
Memory Use 
Long the overlord of overlay linkers, stan- 


dard Plnk86 shoehoms large programs 
Into smal] machines by shanng memory, 


swapping program segments in from disk 
A 512k program could run in a 128k 
machine, for example. The Plus version 
goes beyond if it finds itself in a larger 
Machine, 1t moves whatever program 
overlays that fit into leftover memory 
Overlays now swap at memory speed not 
disk speed It also can automatically 
restore a displaced overlay to which a 
Pe a eee ee 

rary modules to a program's 
Te eegribnt Gr ts cet lly ieee 
Phnk86-Plus. List M495. Us $369. Punk86 
List $395. Us: $279 


a hot kmfe through butter Extensive error- 
checking insures immediate detection of 
program musbehavior State of the art 
debugging tools include breakpoints, 
watchvalues, several stepping opnons and 
interacuve viewing and modification of 
vanables. An Interactve-C exclusive lets 
you interrupt to echt and ‘continue’ from 
where you left off Eluminates plodding 
replays of already debugged code — the 
bali and cham of other interpreters. 

Operate Interactve-C using adjustable 
edit, command, and status windows. Tog- 
gle a second screen showing only your 
program's output — never any crowded 
intermpang Or, boost productivity with 
twin CRTs. Load object code of functions 
you have already compiled Or of com- 
mercial branes. Interactive-C has imme- 
diate mode, syntax checking both as you 
type and run, and cursor positioning 
precisely pointing at an error not possible 
with incremental or pseudo-compilers 
whuch leave source code befund 

100% compiler compatible — nght down 
to header files and library calls Port pro- 
grams between Interactive-C and your 
compiler with no modifications whatever — 
not even tncky areas of dynamic memory 
allocation and 1/0. 

list. PC Brand 


Specify 
£990 & Compiler 249 #219 


Leave the Device Driving to GSS- 


G SS™ has reconfigured two compo- 
nents of Its comprehensive graphics 
tcols to conform with the ANSI Computer 
Graphics Interface (CG) standard 

At the heart of the system is the Develop- 
ment Toolkit which contains al! language 
interfaces and device drivers for key- 
boards, muce, joysucks, tablets printers, 
plotters, cameras, and more. Drivers house 
management of vector graphics (plotters) 
and bitmaps used by raster input devices 
(scanners) to insulate the application pro- 
gram from concem for device idiosyncracy 
No one else has implemented CGI that 
way It means your programmung remains 
genentc; just switch drivers and the same 
program wil drive a different device 

GSS Kermel™ conforms to level 2b of 
ANSI's Graphical Kernel System (GKS} and 
contanns all its needed drivers and 
language bindings. Kemel has macro leve! 
tcols to draw and color an object. store the 
sequennal instructions, and recreate the 
object on its own. as well as segment it, 
transform tt, etc So powerful, a single com- 
mand may represent several score lower 
level statements. 

Plotting has the ecuuvalent GKS tcols for 
graph and chart generation and their cap- 
tiorung hand it apples and oranges, say 
"pie", and it bakes the numbers intoa 
digestble display for screen or plotters 

Kernel and Plotting have tools to convert 
images they create to ANS] Computer 
Graphics Metafiles (CGMs), a tokenized 
standard for storing eer fom of graphic 
image as data The Metatile Interpreter 


L C 


aac 


L 


Major Upgraded fo pei Selling C Compiler 


athoe now embraces key UNIX™ 

enhancements which have entered 
the language since K&R. void funchons 
returning no value, enumerated data types 
to assign stepped values to vanables, data 
Desay Detveen snisurs 2 Sean 

The greatly expanded Ipranwe (325 

functions!) enable the file sharing and 
record locking prowsions of DOS 31, pro- 
vide a full complement of transcendentals, 
and a host of utilities to mume the UNIX 
and XENIX™ environments. 

Latuce 3 0 defaults to the ANSI proposed. 
standard when you need stnct adherence, 
but command line optons restore lemency. 
And it adopts ANSI checking of external 
function arguments by data type to kill bug 
swarms when modules join up at link ume. 


reads the contents of a CGM and inter- 
prets it with full CGI capabulity for re- 
Creation on vanous devices 

Quality software? IBM thinks so. They sell 
the GSS senes under their own label 

Umut royalues and annual fees have been 
msututed for redismbution Needs 256k 


















Lattice now delivers smaller EXE files, 
boasts very fast ink umes and a more effi- 
cent aliasing algonthm. New ophons 
generate code to use 80196 and 80286 
features, 8087 of course sensed and unl- 
wed. Latnce has en} pre-emunence so 
Jong that developers created far 
Tore snap-on tools for Latuce C than any 
other compiler Wiliam Hunt's PC Tech 
Journal review of 12 compilers awarded 
Lattice the only "very good" rating for 
add-on hbrary availabilty 
last PC Brand 


Ask for 
$0100 $500 8299 










Convert Microsoft BASIC. 
Structured, Compilable. 
ombines the famulianty of BASIC with 
the best features of C, Pascal, and 
Modula 2, yet BetterBASIC ts 100% com- 
pauble with Microsoft's GW™ BASIC and 
M BASICA including graphics, sound, 
and assembly language calls. So load your 
old programs and RUN SAVE and they are 
converted automatically to BetterBASIC' 
Its big Needs 192k, programs can go to 


eae” the PC'S full 640k It's comfy Behaves like 


M'soft BASIC at the interactive level, with a 
full-screen editor, direct statement execu- 
ton, and always poised to RUN It's fast 
Each statement checked and compiled 
once, not every ume encountered Steve 
Tuns 6 umes faster than with M'soft. 

C-like structures house file records so 

to FIELD MKI$, CVD LSET. ete 

Ni “procedures” replace GOSUBs to 
lnenumbers. Lots more features. built-in 
lunker for compiled Lessin trace, debug- 
gun pre poets cross-reference com- 
mand, 32k strings, DOS and BIOS cals and 
interrupts, recursion Rurriime mod 





Ask for List PC Brand Stores object code for ae 4 

GSO0I0 CGI Dvlpmt Toolkit 495 5399 Ask for List Us 

GS020 Kemel System 8495 5399 $1200 BetterBASIC m95 0165 

GS025 Kernel for IBMRT *795 %676 $120] Run-time Module *250 5225 

GS030 Plotung System 8495 ©3399 $1202 8087 Interface sao 68 85 

GS040 Melafile Interpreter "295 #249 $1205 Btineve Interface *99 *% 85 
ASK ABOUT XTRI 








Ousez: B-tree File Manager Abdicates Royalties 


T here’s no longer a tithe to incorporate 
Btneve™ in applications, a welcome 
proclamation if royalues would nun your 
profit margins. Btneve takes complete 
Gharge ofall fle creation, indexing, 
reading, wntng, insertion, deletion, space 
recapture. forward and backward search- 
ing a ee n call " on 
nght into inte 
oS Pascal. BASIC and COBOL, with sam 
ple programs in all four, come with each 


copy 

Btneve has mainframe specificanons! Its 
balanced-tree indexng scheme finds any 
key in a milion in four or less accesses. 
Fues may have up to 24 indexes, fixed 
record length to 4090 characters, indexes 
up to 255 characters, files of 4 billion bytes. 


Can even extend a file across two dnves — 
even two hard disks! 

Vermon 4 x speeds DOS interaction for 
large muluply-keyed fles, enables 
vanable length records of virtually any 
length, verifies accuracy (optionally) with 
read after wnte, useful in gritty en- 
vironments, offers password and data 


encryption 
‘There's also Xtneve, for Bneve file in- 
quiry and data marupulation, and Rmeve 
for report wnting All three in versions for 
any network that supports the MS-DOS 3.1 
file shanng function. 
list PC Brand 


Ask for: 
$0650 250 «195 
$0662 Network Verson S95 *465 





TEAMS AND CONDITIONS OF SALE 


Licenses: Each prices for ¢ hcanse to use aprod- 
uct on a Sngie computer and does nol constitule 
its Ownersivp. We will inquire for you about site 
heenses. Except as otherwise indicated or where 
“af follows the Product Code products may be 
used to creale programs for dsifibution without 
foyally payments or additional kcenses, provided 
sad programs do not substantially rephcate ihe 
Compatibility: Po BRAND! (J 

: '¢ Standard products 
are Ned to operate with the IBM® PC XT or AT 
under PU-DOS end require no more than 128k ot 
RAM unless indcaled Non IBM machines using 
MS-DOS contact menutactuter about precise di 
ferences So we can advise 
Returns: See box page one Defective parts willbe 
taplaced Please call for authorization to return a 
product for retund 





Payment: We honor MasterCard Visa Amencan 
Express (no surcharge) checks in advance, or 
tunds wredtoPC Brand coChemical Bank_126 
East 86 St , New York, Aecount 034-0 16058. cop 
(us only for cash money order, certified check 
{nofee) NY State add sales tax Purchase orders 
accepted from larger corporations andinsttuions 
at our diecretion if you agree tonel 30 days plus 2% 
a month lale penal gerne 
ou & ; US UPS Surface tet 
‘each add $3 UPS 2nd Aue tat 
product 10 each aa 5450 UPS Next Day Atror 
‘ederalE xpress 1-2 Day Arr 1st product $18, each 
edd1$6 FedEx Nexl Day 10AM ist product $28. 
@ech add'l $7 Internalional Charges vary by 
deshnaton and carret $10 per shipping container 
for export forms. Avr parcel post at your risk beyond 
collected insureble amount 


For Orders, Literature, or Catalogs, Call Us at... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 


PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 P 
Telex: 667962 (SOFT COMM NYK) ys 


© 1986 PC BRAND 


a 
a 


Prices, terms, and specifications subject to change without netice. 


CIRCLE 313 ON READER SERVICE CARD 





| 
| Complete Systems High Performance 
| 


Each Hard DiskCard comes com- 
| plete with everything you need, in- 
/ stalls in minutes, boots off the hard 
| disk, has a programmable inter- 
leave factor of up to I-to-1,°** and 
has plated media. You can add it to 
anexisting hard disk and, for anex- 
tra $95, have both disks act as onc. 


Easy Installation 


If you re someone who hates read- 
ing installation manuals or who 
gets intimidated instalting internal 
disk drives, one of the Express 
Hard DiskCards™ is for you. Sim- 
ply insert it inside your IBM®PC, 
XT. AT or compatible, like any 
other add-on card. 





mm 


Express Hard DiskCards give you 
from 20 to 60 megabytes of rigid 
disk storage, and something more. 
The controller comes with a pro- 
grammable interleave factor of up 
to 1-to-1, which means that you re- 
trieve data up to 6 times faster than 
the PC XT which has a 6-to-1 inter- 
leave controller. 


Access Speed 


The Express Hard DiskCards, with 
an average access speed of 60 msec, 
gives you—in addition to that extra 
speed—head retraction. Before 
you start thinking you've just got to 
have head retraction, you should 





know that the 80 msec Express 
Hard DiskCards are rated at 50 g’s 
power off and 10 g’s power on. Fur- 
thermore, our 80 msec Hard 
DiskCards, like all Express Hard 
DiskCards, have plated media. 
Most hard disks-on-a-card have 
iron oxide (it looks and acts like 
Ttust), which means if the head hits 
the iron oxide, it will gouge out me- 
dia and your data along with it. 
Plated media, on the other hand, 
looks like a car’s chrome bumper. 
if the head hits, it will cause little 
or no damage. That's why Express 
offers drives with high g tolerances. 

All of the benefits of our 80 msec 
drives aside, you may want to get 
our 60 msec drive just for the extra 
speed. But in addition to increased 





Models 

Features 20AT** 2080 2060 3080 3060 4080 6060 
Capacity formatted 20.05MB 20.00MB 20.05MB 30MB 30.08MB 40.00MB 60.16MB 
Transfer rate SMbits/sec* 5Mbits/sec 5Mbits/sec 7.5Mbits/sec 7.5 Mbits/sec SMbits/sec 7.5Mbits/sec 
Avg. access time  6()msec 80msec 60msec 80msec 60msec 80msec  60msec 
Slots vs 1% 1% 1% 1% 2 2 
Media Plated Plated Plated Plated Plated Plated Plated 
Warranty 1 year 90 days ‘1 year IYyears 2 years 2years 2 years : 
Head lifter automatic manual automatic manual automatic manual automatic 
Price $449 $495 $595 $695 $795 $995 $1,095 

IBM IBM 





access speed, you'll be getting au- - 
tomatic head retraction. 


Our 3) and 60 megabyte Hard 
DiskCards give you more storage 
space, but in addition, they also 
give you a transfer rate of 7.5 me- 
gabits per second—a full 50 per- | 
cent faster than an IBM XT or AT 
hard disk. Faster speed is impor- 
tant, and becomes more so if you 
want to combine disks. 


One File, Two Disks 


With Express Systems’ new Coa- 
lesce™ Software, you can add our 
20 or 30 megabyte Hard Disk- 
Card™ to your existing hard disk. 
They will both work together as 
though they were one disk—up to 
144 megabytes worth. 

Coalesce not only merges the 
two hard disks together, it bypasses 
the DOS barrier of 32 megabytes. 
That means that if you already own 
a 114 megahyte hard disk, you can 
add our 30 megabyte Hard Disk- 
Card and have a total of 144 mega- 
bytes as a single file! 

However, if you don’t have a 











Corp , Lea 


ing Edge is a registered trademark of Leading Edge Products 


IBM isa eS trademark of the international Business Machines Corporation, Compaq is a registered trademark of Campaq Computer 





Complete Hard Disk Kits—(all transfer rates § Mbits/sec) 


founated Pc 

loraga or 
nove Height Media Access. Comments PC/xXT AT 
10 Ve no 85msec Low power $ 295 N/A 
2 % yes 85 msec Low power Call Call 
32 Full no 30 msec CDC WREN Ii drive $1,295 $1,195 
72 Full no 25msec Ideal AT drive for LAN $1,795 $1,695 
144 Full no 30 msec 2 72MB drives as one volume + $3,395 
Removable Hard Disk 
10 ie yes 90 msec 5 Mhits/s $1,095 $1,095 
Tape Systems and Subsystems Data CRIES aT 
Formatted Storaga Capacity Height Rata (k sec) 
60 Mbytes % 88 $ 795 Ss 
60 Mhytes Subsystem 88 $ 1,045 $ 1,045 
21 Mbytes (unformatted) Start/stop Subsystem 24 $ 445 $ 445 | 
26 Mbytes Floppy Tape® Subsystem 31 $ 695 $ 695 
Controllers 


All of our hard disk and tape controllers are available separately. Please call for prices. 

Subsystem Chassist 

| Any of our disk or tape units are available in an external subsystem for an additional 
} $250.00, You can mix & match any of our  Ingh hard disks or tape drives together or 
add any single full height hard disk. 

Power Supply 

150 Watt Power supply $75.00% 





$with any purchase of PC or PC XT replacement 





A hard disk now and want 40 or 60 | can backup by date. time, archive | BURT n rls Express®, The next day or the day 
amegahytes of hard disk storage. | bit (since you last used a file). by | after—you decide. 
Mthen our Express Double Disk- | subdirectory, file name or groups | If you already own an Express For the best buy in a convenient, 


) Card™ comes with two hard disks. | of files, or any name combination | Systems Hard DiskCard, you can | casy to install hard disk, call 
f Youcan use one disk tobackupthe | using DOS wild cards. Further- | upgrade to any of our larger Hard | Express Systems. 

9 other with our automatic hackup | more, you can schedule your DiskCards. Call for details. 2 

2 software Auto DiskSave™ orforan | hackup for anytime you return to VOSA —_— ["5"] 

2 extra $95, you can huy Coalesce | DOS, or at specific times. ll Dee i 
5 and have both disks work as onc If you're worried about 20 me- 

gahyles not being enough space, 


' Free backup program we include Express Systems file 


compression software. File Com- 


“Uses IBM AT or compatible 

The Express Hard DiskCard | controller 

comes with a 90 days to two year | °° Available only for the IBM AT or 
warranty, depending on the model, | compatible 


AAI Express Hard DiskCards are | pactor, which compress binary | aids ie EE omic ihe 
savailable with a free backup pro- | filcs 30-35 percent. text files 40-50 interleave factor ts dependent on its 
g gram. DS Backup.™ This easy and | percent. and data base tiles up to 90 Quick Delivery controller. 


‘ on : 
2 convenient program—a $69.95 | percent of their original space. | Order today and you'll receive pve Cee 
v value—makes backing up simple | And not only will you not have to | your Hard DiskCard by Federal | controller, 

s and fast. And to receive it, all you | think about backing up your files, | “ i 

fd have to do is ask for it when you | the AT Backup DiskCard will do it 

2 order. file-by-file at the rate of 3 mega- 


| AT Back DiskCard™ bytes per minute. Sy 
ee A SL Compatibili fam tom | 
{ How would you like to know that | . : omaemesyt —— a <r az 
¢ your IBM AT’s hard disk is always his a fe ome cla YW ¢ >) & Va “> 

J hacked wp without having to think Co ae aula eed mz! f 1 AL ; 
; about it, With Express Systems’ XT compatible computers, includ- 


A ad ing but not limited to, all Leading 
AT Backup DiskCard™ you can Edge®, all Compaq® computers, Call Toll Free 








=== 2 ’s t 


1-800-341-7549 Ext. 3500 


_ 








“\ 

Ra peli Net disk | AT&T 6300, Sperry, Zenith, In Hlinois, call (312) 882-7733 Ext. 3500 

; eine Feat reais ee THAT Epson, and most others. And all of Express Systems, Inc., 1254 Remington, Schaumburg. IL 60195 
: nt pancl space. The AT | ihe cards can work with the IBM : eS i . 

| Backup DiskCard comes with | po. 65 watt power supply. CIRCLE 380 ON READER SERVICE CARD 

\ 


Auto DiskSave sofiware, so you | 










eee DiskCard. Express Herd OiskCard, Double DiskCard, Coalesce, File Compactor and Auto DiskSave are trademarks ot Express 
ystems, inc 





HAUPPAUGE 






|. started, carne 
ing a fast reputation with 
their 87 Math Pak, the 
combination of an 87 chip and 87 
Software Pak that’s been accelerat- 
ing PC math since 1982. 

Next came their racy 287 
FAST/5, a math coprocessor mod- 
ule with its own 5MHz clock, speeding up PC/AT math 
by 25%. (Pictured above.) 


Now, Hauppauge Unveils the 287 FAST/10... 

Our newest math coprocessor for the PC/AT, the 287 
FAST/I0 moves out at IOMHz-—more than doubling 

the speed of each floating point math operation. The 
FAST/IO accelerates AutoCad, 1-2-3, Symphany, Turbo 
Pascal, Framework and more. The FAST/I0 also runs in 
PC/AT compatibles including the Compaq Deskpro 286, 
Sperry PCAT and most 286 accelerator boards. 


«And the 87 Software Pak Version 6.0 


Designed ta steal the heart of programmers, the 87 Soft-’ 


ware Pak supports IBM’s BASIC Compiler 1.0 and 2.0, 
and Microsoft’s QuickBASIC;, executing math-intensive 
programs up to'20.times fastet! The 87 Software Pak also 
performs FFT’s and Matrix operations. For example, a 
PC (or PC/XT) with an 87 Chip and 87 Software Pak 


can perform a 512-point camplex FFT in just 1.1 secands. 


What's more, a PC/AT with a FAST/I0 inverts a 25 by 
25 element matrix in under I second. 


CIRCLE 276 GN READER SERVICE CARD 


Is Getting A Fast Reputation, 


STTTUTTESTTTYTTYST? 


HAUPPAUGE Math Coprocessors 

287 eee TOMHz math coproces- 
sor far PC/AT and compatibles ....$469 
287 FAST/8_8MHz math 

sor for PC/AT and compatibles $379 
287 Chip PC/AT math.coprocessor 
—runs at 4MHz in the old model 
IBM PC/AT and 5.33 Mz in the new 


MOEN PEAT, csscsssonesennenreneeeet $219 
87 Chip Math coprocessor for IBM PC, ee and 
COMPANIES. ,..ersessreattsassesartesececcesnsceseneosessoremetetterentmigereannas $129 
87 Chip Math coprocessor for 8MHz PC 
COMPGTIDIGS \.,.cssscleneccstscnsesonesecnsocnsessantroneenennees Sosiicasbisrrens $195 
HAUPPAUGE Math Popsocasecs 
87 Math Pak Ve" > 87 hott coprocessor ia 


i 
ware support for IBM BM BASIC Ce Compiler 1.0, 2.0 and Micro- 
soft’s QuickBASIC, Plus, Matrix and FFT su SUPT Ao one ‘al 


of free updates, complete source code ai 

tians and Programming” ...rcsssccssetissersesserreeeseseseseaee 

87 Software Pak V.6.0 Math racine software a =, 
as in the 87 hot Pak, but without 87 chipr........ssssssseses 180 
87 QB PAK Math coprocessor support a microsoft 
QuickBASIC pee IBM BASIC Compiler....,...-sssssve-seeeseseas $ 69 


Beck + Math coprocessor support for 1-2-3 versian 


HFT + Complete Hayes Fourier Transform Package... $125 
The 287 FAST/10 Doubles Your PC/AT’s Math Speed! 
Help your PC/AT get a fast reputation with Hauppauge’s 
new 287 FAST/I0. Call today, or contact your local com- 
puter dealer to lear more about Hauppauge’s racy prod- 
uct line. And ask for “87 Q & A? aur free booklet on 
math coprocessors. 

Hauppauge Computer Works, Inc. 

358 Veterans Memorial Highway, Suite MSI, 
Commack, New York, USA 11725 

516-360-3827 « TELEX: 262939-HCW 
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Equivalent speed, 
better graphics, and 
no copy protection. 


BY M. DAVID STONE 


As a spreadsheet program, Su- 
perCalc is regarded as being in 
the same class with Lotus’s 
1-2-3. In the marketplace, how- 
ever, it’s more of an also-ran 
than a close competitor. Super- 
Calcd is Compiler Associates” 





bid to change that situation. 
SuperCaic4 does have its ad- 
vantages as a competitor to 
1-2-3. The most important one 
is that it isn’t copy protected, so 
installation is no problem. 
SuperCaic4’s graphics capa- 
bilities are vastly more ad- 
vanced than /-2-3’s, too. Per- 
formance tests show the two 


| programs to be roughly equiva- 
| lent in terms of speed. I timed a 


test file using just arithmetic 
functions and found that /-2-3 
Releases | A and 2 both recalcu- 
lated in about two-thirds the 
time of SuperCaic4 (see the 
benchmark test results). 

On a test that sorted a list of 


SuperCalc4 Stalks 1-2- 


about 500 names, the ratios 
were reversed: SuperCaic4 was 
the winner, resorting the list in 
two-thirds the time of /-2-3. 
And when | added a circular ref- 
erence to the arithmetic test, Su- 
perCalc4 again beat 1-2-3 be- 
cause /-2-3 recalculates the | 
entire spreadsheet each time, | 


while SuperCaic4 calculates | ‘* 


only the circular reference. | 
Nonetheless, the arithmetic test 
is probably the more representa- 
tive, although /-2-3 is far from 
being an uncontested winner. 

If you're familiar with Su- 
perCaic3's single-letter com- 
mand menus, the most obvious 
difference is that Supercales 





uses /-2-3-like full-word menus 
for the slash commands. Not all 
of the changes are cosmetic ei- 
ther: the command structure has 
changed—some commands are 
missing, others are added. To 
its credit, instead of orphaning 
its earlier products, Computer 
Associates has retained the 
missing’’ commands in Su- 
perCaic4 as a hidden subset. 
This means that macros written 

for SuperCaic3 will still work. 
New commands include a 
named range command. This 
feature, which brings Super- 
Calc4 up to date with /-2-3, lets 
you name a range of cells and 
(continued an page 35) 

























BY BILL MACHRONE 


Sometimes you need to put a lot 
of graphic information in one 
place. At other times, the shape 
or texture of the data is more im- 
portant than the actual points. 
And often your data just needs a 
fresh, dramatic look. In each 
case, a 3-D graph may be the an- 
swer. 

Perspective, from 3D Soft- 
ware, makes it easy with 
spreadsheet-style data entry, a 
large library of display styles, 
and one-finger operation. You 
enter data directly into its 
spreadsheet (limited to 64 rows 
by 64 columns) or import it in 
DIF format. Perspective 
doesn’t read .WKS or .WK1 
files. 








PC Magazine used a graph from Perspective to create the basic form for our 3-D chart 
f{inset) accompanying “Accelerator Boards: Power for a Price,”’ Page 165. For now, 
Perspective supports the Hercules card; an EGA version is due this fall. 


After you’ve entered your 
data, Perspective gives you a 
menu of 31 three-dimensional 
and 15 two-dimensional graph 
styles. If these standard styles 


Perspective: Eye-popping 
3-D Presentation Graphics 





aren’t exactly what you want, 
Perspective lets you change ev- 
ery element of the graph, in- 





cluding the grids, the style of 
(continued on page 35) | 
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Comparable speed, better 
graphics than /-2-3 200093 


PERSPECTIVE 
Powerful 3-D graphics 33 


DRAFIX 1 
Best $295 CAD package 34 


ACCELERATOR BOARDS 
Microsoft MACH 10, Alloy 
Bi-TURBO, Cheetah 
Card/70 and Combo 
Card/70, Univation Dream 
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MORTON COMMANDER 
Famous-name DOS shell 55 
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Battery-powered printers 
for laptop/portable users 55 





$295 Drafix 1: Best Bet 
for Affordable CAD 


More power and 
features than 
AutoCAD’ s $300 
package. 


BY GLENN HART 


PC-based computer-aided de- 
sign continues to be dominated | 
by Autodesk’s AutoCAD, | 
which recently cut its base price | 
from $1,000 to $300. One pro- | 
gram that can hold its own 
against the AutoCAD jugger- 
naut is Foresight Resources’ 
Drafix I , which was introduced 
earlier this year at $1,500 and 
now is but $295. Drafix I is 
more complete than the stripped 
AutoCAD and is superior to oth- 
er low-end competitors as well. 
Drafix I features a remark- 
able user interface that is easy to 





With Drafix 1's text-based interface, you can select any visible command, object snap 
mode, ar operating condition. At $295, Drafix | is an excellent value. 


learn and use, yet fast and flexi- | 


ble—perhaps the best on any 
CAD. It's sort of a mutant of the 
Macintosh approach, with pull- 
down menus and the like, but 
it’s entirely text-based. 

Drofix I uses a hierarchical 
menu structure for commands, 
and the lower levels are always 


Dratix vs. AutoCAD vs. In*A*Vision 


Should you buy Drafix 1? 
AutoCAD? Aneasily learned 
drawing/CAD program such 
as In*A* Vision? 

Drafix I's avowed target 
is the ‘‘design and drafting 
professional.’’ Don’t be 
fooled by the $295 price—it 
really is suitable for that 
market. Drafix I may be too 
complicated for rank begin- 
ners (as would most higb- 
end CADs), but tbe price 
makes it attractive for entry- 
level users wbo can grow 
into Its capabilities. Drafix I 
is far more complete than the 
basic AutoCAD package 
($300). 

I'ma great believer in go- 
ing with de facto standards, 
and there’s a lot to be said for 
AutoCAD's dominance and 
the wealth of third-party 
support programs (250-plus 
at last count). I would proba- 
bly recommend tbe basic 


AutoCAD to users looking 
for low-cost statlons inte- 
grated with larger and more- - 
complete AufoCAD stations, 
But Drafix ! is more than 
most people will ever need 
and costs an order of magni- 
tude less than a full copy of 
AutoCAD ($2,750). 

Micrografx’s In*A*Vi- 
sion ($495) is a very differ- 
ent type of program: part 
drawing, part CAD. It’s 
mucb easier to learn and, 
perhaps, to use, but it’s also 
limited. There are people 
who find In*A* Vision suffi- 
cient, but if it’s real CAD 
you want, Drafix I is a lot 
more program for little more 
than half the price. 

For more on PC-based 
computer-aided design pro- 
grams, see ‘‘CAD: The Big 
Picture for Micros,’’ PC 
Mogazine, Volume 5 Num- 
ber 5, —Gilenn Hart 


visible in a thin strip below the 
higher levels. Any visible com- 
mand can be selected directly, 
| minimizing the annoying navi- 
| gation through menu structures 
typical of competitors. Operat- 
ing conditions and object snap 
modes are displayed along the 
left edge and can be selected 
with the pointer or from the key- 
board whenever convenient, 
even during the execution of 
other commands. At the lower 
left, a three-box display shows 
the effect of pressing each of the 
three buttons on the mouse 
(two-button mice and digitizers 
work, too). The contents of 
these boxes change as specific 
commands are selected. 

Drafix I’s input provisions 
are unusually flexible. Abso- 
lute, relative, and polar (angle 
and distance) coordinates can be 
entered. A fine orthogonal and 
angle-locking system helps you 
draw perpendicular and angled 
lines easily. 


Excellent Control 

Drafix I offers excellent con- 
trol over its operating parame- 
ters. Grid display and snap grid 
can be independent, and the cur- 
sor can either roam or lock to 
snap points. You can change the 
snap dynamically while draw- 
ing—a great convenience. You 
can specify the size of the sheet 
you'll be plotting on, set exact 
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scaling, determine screen colors 
for almost every display ele- 
ment, control many aspects of 
the dimensioning system, and 
much more. 

Image manipulation is good, 
with zoom, pan, redraw, and 
other common features. You 
can save up to cight numbered 
views of an image and can recall 
them instantly. 

In addition to conventional 
lines, arcs, circles, and other 
such entities, Drofix / draws 
parallel lines with variable 
width and offset. You can also 
create lines perpendicular or 
parallel to existing lines, tan- 
gent to one or two circles, and 
more. Boxes and polygons can 
be drawn directly, filled with 
color, and exploded into seg- 
ments. Erasure is flexible, with 
regional and entity-limited era- 
sures, and the ability to restore 
the last three deletions. 

Fillets and chamfers, very 
good trimming and stretching 
systems, hatching, grouping en- 
tities for erasure, moving and 
copying, slides, and much more 
are included in Drafix 1. Sym- 
bol libraries are easy to create 

(continued on page $8) 


Drafix 1, Version 1 

Foresight Resources Corp. 

932 Massachusens 

Lawrence, KS 66044-2868 
(913) 841-1121 

List Price: $295; AutoCAD im- 
port/export utility, $95; large- 
plotter driver (needed only for 
larger HP, HI, and Calcomp 
1043 plotters), $150. 
Requires: 512K RAM (640K 
preferred), mouse or digitizer, 
DOS 2.1 or later. Works with 
CGA, EGA, Hercules, Sigma 
400, Conographics 40, Tecmar 
Graphics Master, and AT&T 
PC graphics cards. 8087/80287 
optional 

In Short; A first-rate, full-fea- 
tured professional CAD pro- 
gram al a bargain price. More 
fealures and more complete than 
the basic AutoCAD. Not copy 
protecied. 
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SuperCalc4 


(continued from page 33) 


then refer to the range by name 
without having to worry about 
columns and rows. 

Another notable feature is a 
slick new import/export scheme 
that makes transferring files to 
and from /-2-3 almost as easy as 
loading and saving files in Su- 
perCalc4 format. To export a 
file to 7-2-3, choose the export 
command, choose /-2-3, and 
then indicate the filename. 'm- 
porting is equally simple: you 
don't even have to specify Re- 
lease 1A or 2. SuperCale4 treads 
the file extension and adjusts its 
translation accordingly. 

tn PC Magazine Labs tests, | 
translated Liles in both direc- 
tions, including a SuperCale4 
file with graphs already de- 
fined. /-2-3 retrieved the file 
and displayed the graphs with- 
out problems. As expected, the 
graphs looked better in Super- 
Cale4 because of that program's 
better graphics capabilities. 

Unfortunately, translation is 
not always perfect. SuperCale4 
can use ten variables in a graph, 
while /-2-3 can handle only six. 
Also, SuperCaled has a maxi- 
mum size of 255 columns by 
9,999 rows, while /-2-3, Re- 
lease 2, has 256 columns by 
8.192 rows (both programs use 
expanded memory). tn each 
case, the conversion throws out 


Computer Assuciaes 

2195 Fortune Dr. 

San Jose, CA 95131 

(408) 942-1727 

List Price: $495; upgrade from 
Version 3, Release 2.1, $20; 
Version 3, Release 2.0, $100. 
Requires: 256K RAM, two 
disk drives, DOS 2.0 or later. 

In Short: This major upgrade to 
SuperCaic3 adds named ranges, 
1-2-3-like full-word menus, a 
vastly improved macro 
capability, and the ability to 
transfer files to and from /-2-3 
with ease. Not copy protected. 
CIRCLE 444 ON READER SERVICE CARO 
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SuperCalc4: Always a Bridesmaid 


tn a world without /-2-3, Su- 
perCalc would be a program 
we'd all rave about. But this 
isn’t a world without /-2-3, 
is it? 

The people at SORCIM, 
and now their successors at 
Computer Associates, have 
led the way time and again 
with infinitely better graph- 
ics, support of the 
8087/80287 math coproces- 
sor, sparing use of RAM, 
easy circular-reference reso- 
lution, sideways printer sup- 
port, and site licensing—all 
the features that Lotus 
should have provided a cou- 
ple of releases ago. 

But still the sales and in- 
stalled-base gaps widen. 

Using /-2-3 is, forgive 
me, like unfolding a delicate 


the extra data. A well-organized 
appendix carefully documents 
these dilferences. 

Macros are also lost in trans- 
lation. This is a shame consider- 
ing how good the new macro 
feature is. SuperCale? macros 
were stored in “execute files,”* 
which were clumsy enough lo 
drive me to ProKey. Super- 
Caled still uses the execute 
files, but it can also store mac- 
ros in the current spreadshect as 
text. What’s more, a **learn’* 
feature can create a macro by 
following your keystrokes. You 
can even use the macro feature 
to create custom menus. 


Arithmetic 


No lleralions 
2 Herallons 
3 Heralions 


Sort 


500 names 12.9 





Macros ure not translatahle | 


SuperCalc4 


flower: with every new petal 
turned back, you find won- 
derful surprises inside. De- 
spite all the things we'd like 
to see fixed or changed in 
7-2-3, learning and using it 
is a lovely process. 

Each new discovery 
makes you realize thal Lotus 
got there first in designing a 
better spreadsheet—and, of- 
ten, did it just the way you 
would have. 

If you were very, very 
good. 

That inlernal elegance 
surpasses even raw speed in 
my mind when | grope for 
why /-2-3 always has out- 
sold and—forgive me Com- 
puter Associates—always 
will outsell SuperCalc. 

—Jim Seymour 


between /-2-3 and SuperCale4 
as the command paths in the two 
programs are different. tn gen- 
eral, SuperCale4 commands 
take fewer keystrokes—largely 
because there are more com- 
mands on the first menu level. 
SuperCalc4 is a serious at- 
tempt to do /-2-3 one better. 
Computer Associates is surely 
aware of the pun implicit in its 
product’s name (°*Move up 
from /-2-3 to4""), but it has also 
taken the time to make the pun 
meaningful. SuperCale4 retains 
everything that was good about 
SuperCale3, borrows much of 
what is good about /-2-3, and 
adds a few new tricks. | 


PC Comparative Spreadsheet Speed Test 


1-2-3, 
Rel. 1A 


16.7 18.1 


Tha No Herations Anthmetic lesl hmes recalculation of a 2,400-cell spreadsheet (8 
columns, 300 rows) using tha four basse math functions { + -°/). The 2 lteralions lest 
adds a single circular-reterence calculation and makes two passes, and the 3 Herations 
tesl makes a third recalculalion pass The Sort lest, a typical database application for a 
spreadsheet, aiphabetizes a 500-entry phone list 


1-2-3 does wagle recalculations faster, but with multiple passes (tw ace vunt for circa: 


! tar references}, SuperCates comes out ahead SuperCalc4's database sort ts faster. 
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Perspective 


(continued from page 33) 


the risers, the row or column 
spacing. the base, the legends, 
and the shading. You can create 
a “‘look’’ file that captures the 
specs for a custom graph and ap- 
ply it as a template. 

One of the biggest problems 
with 3-D presentations is data 
points that become obscured by 
other data points. Perspective 
goes to great lengths to solve 
this problem. You can rotate 
your graph in any of three axes. 
You can move the graph around 
on the screen. You ean stretch 
or compress any of the three 
axes, and you can Toree the per- 
spective from narrow to wide- 
angle. A menu screen gives you 
16 standard perspectives, any of 
which can be used as 4 starting 
point for custom looks. 

Perspective is mostly virtue, 
with very little vice. Its biggest 
limitation is that it currently 
runs only on the Hercules 
graphies card and monochrome 
monitor. An EGA color version 
of Perspective is scheduled for 
release later this year. In the ini- 
tial version, however, the num- 
ber of printer drivers ts also 
somewhat limited. The popular 
ones are covered. such as the 
all-important IBM Graphics, as 
well as Epson, Toshiba, Oki- 
data, and Gemini. But it needs a 
300-dot-per-inch HP Laserjet 
driver, among others. Pt) 


| | mEeALe Tl 
FILLE 

Perspective Version 1.0 

3D Software Inc. 

860 Via de la Paz 

Pacific Palisades, CA 90272 
(213) 459-8525 

List Price: $295, Version 2.0 
with EGA color and laser printer 
support, $349 (available fall 
1986) 


Requlres: Hercules mono- 
chrome graphies card, mono- 
chrome monitor. 

In Short: A powerful tool for 
creating 3-D graphs that won't 
overwhelm occasional users. 
Not copy protected. 
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2 
PG] HANDS oN 
BY VINCENT PUGLIA 


Even as our cover story (see 
**Accelerator Boards: Power for 
a Price,’’ page 125) went to 
press, accelerator boards con- 
tinued to pour in the door—in- 
cluding several variations on the 
theme. The PC aftermarket is 
sure that thousands of PC users 
want the speed of an AT without 
paying the price of an AT. 
Among the ones reviewed 
here, only the Univation Dream 
Card is a true accelerator card. 
The Cheetah Combo Card/70 
and the Cheetah Card/70 are 
really AT memory expansion 









chips with zero-wait technology 
to speed up ATs rather than 
PCs. The Alloy Bi-Turbo Card 
is being marketed as a coproces- 
sor board. And Microsoft's 
MACH 10 (see below) is a bun- 
dle: a speed-up board, a mouse, 
and Microsoft Window's. 

Because of time constraints, 
these Hands-On First Looks 
could not include the usual full 
range of PC Magazine Labs per- 
formance tests. 






Alloy Bi-Turbo 

Like the Orchid PCTurbo 
286e (see cover story), Alloy's 
Bi-Turbo board offers more 
than acceleration. A full-length 
tandem board running an 8- 
MHz NEC V20, the Bi-Turbo 
comes with | megabyte of 
RAM, an RS-232C serial port, 
and coprocessing software. The 
software allows you to run two 
tasks simultaneously, create a 
spooler, lock out users from 
specific drives, and send mes- 
sages across tasks. An 8087 
math coprocessor is an option. 

You execute programs as 
you would normally, switching 
between modes with a ‘hot 
key.”* Another key sequence 
enables you to access copro- 
cessing features from within 
your applications. 
The Orchid board tended to 





boards that use 70-nanosecond | 





Turbo Cards: Cheap, Fast 
But No Panacea for PCs 


scramble drives when using off- | 


the-shelf software. The Bi-Tur- 
bo card avoids these problems 
by allocating the drives as 
shared and nonshared devices. 
If shared, both modes have full 
read-ang-write access; if not, 
only one mode can write to the 
drive. 

The PC Labs benchmark 
tests demonstrated that the Al- 
loy card can race through many 
tasks, especially those involv- 
ing video output. They also 
raised a question about the 
board’s design because speed 
increases for the same tests var- 


ied widely. Usually, but not al-_ 


ways, the variations depended 











Table compares relative speed of accelerator boards to a PC ar XT. Lower numbers indicate faster operanon. The time a PC takes to 
complete benchmark is set to 100 (except 8087 test, in seconds}. For explanation of tests, see page 16-4. 








Benchmark Tests: Accelerator Boards 






upon whether the turbo mode 
was in the foreground or the 
background, with the faster 
times showing up in the back- 
ground. The greatest variations, 
though, were during the video 
tests. A test of the Bi-Turbo's 
ability to scroll text swung from 
ahalf-second to 1% seconds. 
The Bi-Turbo card has a few 
other problems with video—es- 
pecially when running applica- 
tions such as /-2-3, which write 
directly to the screen. Although 
each mode receives its own full- 
screen display, information still 
spills over from one screen to 
the other. We found it impossi- 
ble to hot key from the host 





mode to the turbo mode while 
running a test program that 
blitzes the sereen with snow. 


Univation Dream Card 

The basic Univation Dream 
Card includes a 10-MHz 8086, 
1 megabyte of 150-nanosecond 
RAM. and software for creating 
switching from turbo to PC 
mode, creating RAMdisks and 
print spoolers, and copying 
ROM into the faster memory. 
Its modular design allows you to 
add another megabyte of RAM 
and either a parallel/serial/clock 
board or a serial/serial/clock 
board. A slot accommodates an 
optional 10-MHz 8087. 

Speed increases are modest 
with the Dream Card. Most of 
the PC Labs benchmark tests, 
including the /-2-3 macro, 
showed improvements from 
two to almost three times over 
that of a standard PC. You 

{continued on page 38) 





































‘ Floating- 
: point 1-2-3 Screen 

Product Composite calculation routine display NOP 8087 
Normal PC or XT 100 100 100 100 100 489 
6-MHz PC AT 42 29 39 49 54 4.56 
MACH 10 71 49 60 66 111 2.74 
Dream Board 55 41 48 99 34 2.36 
Alloy Bl-Turbo 46 51 51 4 81 N/A 
Cheetah (8-MHz AT) 27 17 23 30 41 3.35 
N A--Not apphcable 


Microsoft MACH 10: 
Speed for Windows 


ree} 
Pi HANDS ON 


BY CHARLES PETZOLD 


Let's say you want to put Micro- 
soft Windows on your PC or XT. 
You'll need the Window's pro- 
gram, of course. A mouse 
would be nice, too. And, of 
course, you'll probably want to 
buy an AT because everyone 
knows Windows is too slow on 
8088 machines. 


Wait just a minute—Mi- 
crosoft has an alternative. Its 
new MACH 10 accelerator | 
board includes a mouse port, a | 
mouse, and Windows for $549. 
Since Windows lists for $99 ard 
a bus mouse costs $175, $549 is 
actually a good price. 


9.54-MHz 8086 

The full-length MACH 10 
board is built around an 8086 
microprocessor clocked at 9.54 | 
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MHz (double the normal PC and 
XT speed) and 8K bytes of high- 
speed memory used for memory 
caching. 






Conservative Timing 

You can switch between 
high-speed mode and an 8088 
emulation mode by a switch box 
that connects by cable to the 
back of the board and lights up 
when running at high speed. 
The 8088 emulation mode sim- 
ply disables the cache and will 
actually run somewhat faster or 
slower than your normal ma- 
chine, depending on what it’s 
doing. 










(continued on page 38) 





we, $295 


Before you buy DBase 
Ill, QuickCode and 
Clipper, look at 
TAS-Plus 


TAS-Plus just made it faster, easler and 
cheaper to buiid database appilcations. 

TAS-Plus combines the power of a 
Relational Database with the ease of a 
Program Generator. Then TAS-Plus adds 
a Runtime Comopller to produce 
lightning-fast finished code. 

Look at what TAS-Plus gives you: 


Relational Database 

4th Generation Language 

Screen Painter 

Program Generator 

Report Writer 

Source Code Editor 

Runtime Complier 
counts. Tou can store Upto 65,000. 
records, open up to 16 files at a time and 


enter up to 10,000 characters per record. 
TAS-Pius even reads your old DBase files. 


) TAS-Plus 
writes the 
program 
——/ for you 


With TAS-Plus, you can start building 
professional database applications on 
day one. Just “paint” the screen the 
way you want and TAS-Plus writes the 









~ 


e wtT MATE BUSINESS TOOL 


TAS Ft 


| sem 


program for you. You can even paint 
using different coiors or graphic 
characters, And custom reports are just 
as easy. 

TAS-Plus has over 86 commands and 
200 options available in its Source Code 
Editor, so you won't run out of room to 
grow. 


Easy to use features 

Add new databases quickly and easily. 
Add, change or delete records without 
any programming at all. 

Browse through your database and see 
multiple records on the screen at the 
same time. 

Restructure capabllity allows you to 
change existing databases without loss 
of any data. 


All this for just ‘69 


TAS-Plus would be respectable at any 
price, at $69 it’s awesome. 


30 day Money Back Deal 


TAS-Plus comes with a 30 day money 
back guarantee (less $15 handling fee}. 
TAS-Plus Is avaliable for the IBM 
PCIXTIAT and fully compatible 
computers, TAS—Plus Accounting 
applications available. 


ee 8 


Calt our Toll-Free Hotline. Use your 
VISA, MasterCard or American Express 
to order today. For Information or 
Washington residents cail 
1-206-644-2015. 


‘The following are registered trademarks of these companies: TAS-Pius, The Accounting Solution, Business Toots, inc; OBase 
Mi, Ashton- Tare, CPIM, Digital Research, IBM PC/XTIAT, International Business Machines Com QuickCode, Fox&Giiler; Clipper, 


Nantucket Inc. 


* Copyright 1966 Business Tools, Inc, 
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BUSINESS . 
sTOOLS © 


Bx INC. 


4038-B 128th Ave. S.E., Suite 266 
Bellevue, Washington 98006 
(206) 644-2015 


“i 

| 

i 

r] ee eter 

i ! Rush me the following items. 

i Qty. tem Price Subtotal 4 

_ TAS+ $69 —_ 

- Shipping add $8 USA, Stupping —___ 7 
$25 auiside USA 

i = _— t 

(US funds only} : 

ee i 

ee ee 
Shipping Address’ ms — — 

ate _.4§ 

Ree 4 

| State; 7 i 
Telephone __. __ : 

i Payment’ VISA MC AMX ] 

| Credit Card Expiration Date i 

i CC a rr | 

i NemeonCed 0 

i 

i 

| 
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Toshiba T1100 Plus: 
The Laptop of Choice 


nro 
Pig) HANDS ON 


BY BILL WONG 


Looking for the best battery- 
powered, PC-compatible lap- 
top? Toshiba’s $1,999 T1100 
Plus may just fit the bill. 

Toshiba took to heart the 
suggestions that PC Magazine 
made about the 9-month-old 
T1100 in *‘DOS to Travel”’ 
(Volume 5 Number 13). Where, 
the T1100 was the least flawed 
of the nine machines surveyed 
(we declined to make any of 
them an Editor’s Choice), the 
T1100 Plus can be recommend- 
ed with no qualms. 


Still Under 10 Pounds 

Best of all, the new model is 
only slightly heftier than its pre- 
decessor, weighing in at a svelte 
9.9 pounds. And Toshiba 
packed several significant im- 
provements into the new box: 

e It replaced the keyboard 
layout with a more sensible one: 
function keys and number keys 


Turbo Boards 
(continued from page 36) 


switch between modes by run- 
ning a utility or toggling a 
switch on the rear, or using a hot 
key. The last method is not al- 
ways successful. 

Like many of the other 
boards reviewed in the cover 
story, the Dream Card has prob- 
lems enabling the 8087 excep- 
tion interrupt (see cover story 
for further explanation). The 
daughterboard memory can be 
designated as expanded memo- 
Ty. 


The Cheetah Cards 

While the Cheetah Cards are 
AT memory cards with 512K 
bytes to 2.5 megabytes of RAM 
(the Combo Card/70 adds a seri- 
al port), they provide speed 
gains on par with accelerator 
cards. 

If you have a 512K-byte AT, 
installing either Cheetah board 


| in separate rows across the top. 


© It added a second 32-inch, 
microfloppy disk drive. 

e It speeded up the optional 
Hayes-compatible modem 
($399) from 300 to 1200 baud. 


Sterling Features 
Toshiba also added a battery- 
backed clock, a carrying han- 


nn 


4 


T1100 Pius 

Toshiba Information Systems 
2522 Chambers Rd., #210 
Tustin, CA 92680 

(800) 457-7777 

(714) 730-5000 

List Price: With 256K, $1,999; 
with 640K, $2,399; 384K mem- 
ory card (for 256K T1100 Plus), 
$499; intemal 300/1200-bps 
Hayes-compatible modem, 
$399; expansion chassis inter- 
face card, $99; expansion 


involves disabling the second 
bank of 256K bytes. You're out 
$40 (the street value of 256K 
these days). but the price is 
worth the increase in perfor- 
mance. The benchmarks 
showed an increase of up to 90 
pereent relative to a 6-MHz AT 
and an approximately 20 per- 
cent increase over the new 8- 
MHz AT. 

Part of the speed increase oc- 
curs because of the speed of the 
memory chips—70 nanosec- 
onds instead of the AT’s 150 
nanoseconds. The rest happens 
because the card runs with zero 
wait states. 


No Free Lunch 

As with the other accelerator 
cards reviewed in this issue, the 
speed gains don't completely 
outweigh the hassles. If you 
have a PC or an XT and really 
want the speed of an AT, you 
may have to bite the bullet and 
buy an AT. Pu 





LOOKS 


dle, and a 16-bit 80C86 proces- 
sor running at a key- 
board-selectable 4.77 or 7.16 
MHz. The built-in battery lasts 
up to 8 hours. 

Between the T1100 Plus and 
its killer T3100 (the $4,499 AC- 
only 15-pounder with an 80286, 
plasma display, and a hard 
disk), Toshiba has suddenly be- 
come the king of the laptops. {i# 


chassis with five IBM-compati- 
ble slots, $999; extemal 54%- 
inch disk drive, $499; floppy 
link (controls 5%-inch of desk- 
top PC), $199; 12-volt automo- 
bile power adapter, $29; carry- 
ing case, $49 

In Short: A 10-pound LCD- 
screen laptop that runs programs 
up to twice as fast as IBM's PC 
Convertible. The best choice 
among laptops. 
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MACH 10 


(continued from page 36) 
The mouse port uses Micro- 


| soft’s new one-chip *‘in-port 
| device interface.’’ The board 


works very well and makes us- 
ing Windows more of a pleasure 
than onastraight PC or XT. G4 


MACH 10 

Microsoft Corp. 

(6011 NE 36th Way 

P.O. Box 97017 

Redmond, WA 98073 

(800) 426-9400 

(206) 882-8080 

List Price: $549 

Requires: IBM PC, XT, or 
Portable PC. 

In Short: Bundled with Micro- 
soft Windows and a mouse, this 
accelerator board for the PC or 
XT may be an easy route to get- 
ting Windows running without 
suffering loo much from the no- 
torious speed problems. Natu- 
rally, il speeds up other pro- 
grams, too. 
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Bl-Turho 

Alloy Computer Products Inc. 
100 Pennsylvania Ave. 
Framingham, MA 01701 

(617) 875-6100 

List Price: Basic card, $995; 
Math (6, $295 

Requires: 64K RAM, IBM PC 
compatible, hard disk drive. 
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Cheetah Comho Card/70 
Cheetah Card/70 

Cheetah 

107 Community Blvd., #5 
Longview, TX 75602 

(800) 243-3824 

(214) 757-3001 

List Price; Combo Card/70 
(t.5 Mbytes). $1,775; Cheetah 
Card/70 (2.5 Mbytes), $2,295 
Requires: 256K RAM, 8-MHz 
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IBM PC AT or compatible. 
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Dream Board 

Univation 

1037 N. Fair Oaks Ave. 
Sunnyvale, CA 94089 

(408) 745-0180 

List Price: Basic card, $512; 
with EMS, $795; with t Mbyte 
of (50-nanosecond RAM, 
$995; with 2 Mbytes, $1,395; 
with EMS and multifunction, 
$995, with | Mbyte, EMS, and 
multifunction, $t,(95; with 2 
Mbytes, EMS, and multifunc- 
tion, $1.595. 

Requlres: Floppy disk drive, 
IBM PC, XT or compatible. 

In Short: The Dream Board of- 
fers a 10-MHz 8086. 
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all the PCs in your office, 
file by file! 


a | 
\" 


Protecting 
Top Priority. 


Hard drive users learn fast how indispensable tape 
backup really is. But equipping each of your PCs with 
its own backup system is a costly way to go. That's 
why we developed the MaynStream, our lightning- 
quick, file-by-file tape backup. When you've backed 
up one PC, just detach the MaynStream's Quick- 
Release Cable and shepit onto any other PC 
equipped with a low-cost MaynStream controller. 
Simple menus will guide you through another backup 
in seconds. And restoring data is just as easy. So 
when your hard drive forgets to treat your files like 
your business depends on them, the MaynStream 
remembers. 


Other Powerful Systems for the PC. _ 


en, He toll r _ ha a 
ary tne ea » a 4 be » 
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A single MaynStream™ backs up 


Files: ar 










4 Backup That Won't : 
Back Down. 


The MaynStream is 

small, lightweight, and 

hy big on performance fea- 

yo tures. Its rugged design 
j and convenient carryin 
) / |handle make multi-P 

backup a breeze. And 

—— —— talk about fast! Backup 

takes just 3 minutes* for the average 10MB drive 

(that's file-by-file, and it's still faster than the now anti- 

quated image mode technology)! The MaynStream 

uses handy data cassettes smal thet to slip into 

your shirt pocket. Available in 20 and 60 MB models. 





=A] 





bie inboth =| internal, availabte in available in both 
20MB and 60MB 60MB model, 20MB and 60MB 


portable, available in 
6OMB model. 


es SS 


60Q Ptus™ Lita vad into 
combination hard drive, 
hard drive and 

20MB tape backup. 


All Maynard systems are backed by our 1-year warranty. 
Sold at the finest computer stores. Contact your local dealer or write to us today for product information. 
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Shaping tomorrow's technology. 
460 E. Semoran Bivd., Casselberry, FL 32707 305/331-6402 


“Actual time: 2min/S7eec. Total files backed up: 376. of 10,002,432 on IBM PC with $12K and one 10MB 
up: consisting myles: Competed on memory and one 


hard diek drive. Your time may vary. IBM PC is a trademark of international 








PRINTERS THAT-RUN 


In front of you are six time machines. 
The tesult of halfia century of precision. chronology, 
Machines thatare not only built to'save time, but'to defy it, 
by as you years into the future. 
Theyrare Citizert princers: eee to.nuiny igh <a ig with 
most | y computer systems. The qe ety eight and will 
ou 


Produce quality printouts time after th fies. wi ais Riebes 4 


ey have'simple user controls and easy. 
that let you startan "74001 in seconds. And only Phos i lea built- 
i extras like variable-width tractors without Jaaking You ois 
the cost. 





Sus.dot-mattiietine the Citizen 120D.andthOMsPt0 15, 
20and:205, fy-throdgh ments at.120 two-200 characters per 
ey with cotrespondence quality at the:flip of a'switch. 

Aadour Premiere’3ousthe only 35cp s daisywheel witha price 
that’s hundreds of doliars less than any printer in its class:Because 
aPCitizen, we Want to take youmto.the future, not set you back. 

Fo Laiore:precisedriformarion, call1:800-55641234 fixt:34; 
in California, 1-800-441-2345 Ext’34. 

Cxizen Printers. Proof that all good things taketime, 


EGS Cites Asn rea Corporation: Cinzen Weepd AO UUVADE 
Prete ss ae Se 
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Communications Software, 


ity for Users 

VM Personal Computing and 
System Design Associates 
(SDA) aim to increase commu- 
nications flexibility for users 
with enhanced software, while 
EKD Computer Sales offers 
hardware that lets authorized 
users power up a remote PC 
from over the phone. 

VM's Relay Silver is a low- 
cost ($150) version of its $225 
Relay Gold software. Like Re- 
lay Gold, Relay Silver supports 
task automation through a script 
language and DEC VT-100 
minicomputer terminal emula- 
tion. Unlike Relay Gold, how- 
ever, Relay Silver does not sup- 
port mainframe terminal 
emulation. 

SDA’s $79.95 RamNet man- 
ages scripted communications 
tasks in the background, letting 
foreground programs run undis- 
turbed. 

A user of EKD's $229 Tele- 
switch plugs a PC and modem 
into its AC outlet and the Tele- 
switch into the wall. When a 
call comes in on the data line, 
the Teleswitch answers the 
phone and turns on the power to 
the PC and modem, The user 
then hangs up and calls back 
within | to 5 minutes. enters a 
password, and goes into a re- 
mote communications software 
package that has been preset for 
remote access. 

List Price: Relay Silver, $150. 
Requires: 256K RAM. VM 
Personal Computing, 41 Kenosia 
Ave., Danbury, CT 068 t0; (800) 
222-VMPC; (203) 798-3800. 
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List Price: RamNet, $79.95. 
Requires: 64K RAM. System 
Design Assoviates, 594 3rd Ave.. 
New York. NY (0016; (212) 889- 
6431. 
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List Price: Teleswiich, $229. EKD 
Computer Sales and Supplies 
Corp., 764 Middle Country Rd.. 
Selden, NY (1784: (516) 736- 
0500. 
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Hardware Increase Flexibil- | 


EW ON THE 


1BM, Panasonic Scanners 
Signai Support for Desktop 
Publishing Market 
In bids to get in on the incipient 
desktop publishing market, 
IBM and Panasonic have un- 
icashed three image scanners. 
IBM's scanners, the $1,095 
3117 and the $2,350 3118, each 
have maximum resolutions of 
240 by 240 pixels and scan at an 





average scanning speed of 12 
seconds per page, IBM claims. 


| The 3117 is a flatbed design that 


accepts thick or irregularly 
shaped objects, while the 3118 
is a sheet-fed unit that accepts 


| up to standard legal-size docu- 


ments. 

The Panasonic Image Scan- 
ner is a flatbed unit that scans up 
to 16 shades of gray in up to 







































Bowker Electronic Pub- 
lishing, a spinoff of library 
reference book giant R.R. 
Bowker, has made a big 
splash in the CD-ROM mar- 
ket with the release of Books 
in Print (BIP) Plus and UI- 
rich’s Plus, as well as On- 
tine Computer Systems’ 
(OCS) CD-ROM controller 
card capable of integrating 
up to eight CD-ROM drives. 

BIP Plus ($895 yearly, 
including quarterly updates) 
and Ulrich's Plus ($395 
yearly. including quarterly 
updates) come on single 
4.72-inch compact laser- 
disks, replacing 16 bound 
volumes of book and period- 
ical references. Both include 
asearch engine that supports 
full Boolean logic, up to 15 
search parameters at a time. 
and can store and recall pre- 
vious searches. Bowker 
plans to market the search 






Bowker Electrone 
Publishing's $895 
Books in Print Plus 
ond $395 Ulnich’s 
Plus replace a 
total of 16 bound 
volumes with two 
4 72-inch CD-ROM 
faserdtsks 













HOT PROSPECT 


Bowker Enters CD-ROM Arena with 
Reference Works, OCS Finds Mark with 
8-Unit CD-ROM Drive Controller 


yearly; Ulrich's Plus, $395 
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engine separately as un orig- 
inal equipment manufactur- 
er (OEM) product. 

OCS's CDI-110 control- 
ler card. shown at the 
Bowker press conference, 
can handle up to cight Sony 
or four Hitachi CD-ROM 
drives, either as separate 
volumes or as a single inte- 
grated volume. 


‘List Price: BIP Plus. $895 















yearly. Bowker Electronic 
Publishing Inc., 205 E. 42nd 
St., New York, NY (0017; 
(212) 916-1600. 
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List Price: CDI-t10, $350; 
with 256K RAM, $550. Online 
Computer Systems Inc., 20251 
Century Bivd.. Germantown, 
MD 20874; (800) 922-9204; 
(301) 428-9160. 
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400-dot-per-inch resolution and 
costs under $2,000. 

List Price: IBM 3117, $1,095; 
3t18, $2,350. For more 
information call your local IBM 
dealer. 
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List Price: Panasonic Image 
Scanner, price to be announced. 
Panasonic Indusirial Co., One 
Panasonic Way, Secaucus. NJ 
07094; (201) 384-7000. 
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Wyse/Businessiand Debut 
10-MHz AT; Philips, Compu- 
terLand Show Compatibles 
Just as department stores sell 
house-brand merchandise 
alongside famous-maker labels, 
two of the biggest computer re- 
tailers now have private-label 
PCs, Also out are new PC and 
AT compatibles from Wyse 
Technology and Philips. 

Wyse Technologies’ $2,499 
WYSEpc is an 80286-based AT 
compatible that nins at user-se- 
lectable clock speeds of 6 or 10 
MHz. compared with the IM PC 
AT’s 8 MHz. The base 
WYSEpce features 640K bytes 
of RAM, a 1.2-megabyte flop- 
py disk drive, and either an AT- 
or enhanced-style keyboard. 
The WYSEpc is also being mar- 
keted under private label by the 
Businessland retail chain, 


12- to 24-ppm Print 
Engines Drive Laser 
Printers from Toshiba, 
QMS, Hanzon 


With a plethora of laser print en- 
gines now available, printer 
manufacturers are releasing 
muscular laser printers at a ter- 
rific pace. The latest entries to 
hit the market hail from To- 
shiba, QMS, and Hanzon 
Data. 

Toshiba's $3,495 PageLaser 
12, featuring Toshiba's print 
engine, prints 300- by 300-dot- 
per-inch (dpi) resolution text 
and graphics at 12 pages per 
minute (ppm). Emulating sever- 














ComputerLand’s Business 
unique in that its base unit con- 


supply, an eight-slot system 
bus, and akeyboard. Fitted with 
a two-slot 8088-2 system board 
(4.77 and 8 MHz), 256K bytes 
of RAM, and a dual-floppy 
adapter, the BCS becomes the 


With a three-slot 80286-2 pro- 
cessor (6 and 8 MHz), 512K 
bytes of RAM, and dual-floppy 
and hard disk drive adapters, 
you get a BC286 that retails for 
$2,895. 

Philips Information Sys- 
tems has launched two ma- 
chines: the $1,752 P3102 and 
the $3,795 P3200. The P3102 is 
an 8088-based unit featuring 
512K bytes of RAM, a single 
floppy disk drive, and a mono- 
chrome graphics adapter and 





al popular dot matrix printers, 
including units from Diablo, 
Toshiba, and Epson (and the 
Hewlett-Packard Laserjet+) | 
through an optional cartridge, 
the PageLaser 12 features 512K | 
bytes of RAM and a claimed | 
duty cycle of 10 years at 5 i 
pages per month. 

QMS unveiled four strong en- 
tries at the National Computer | 
Conference in Las Vegas, Nev.: 
the $11,995 Lasergrafix 1500 
(Ricoh-driven, 15 ppm, 3 mega- 
bytes of RAM, and 12 resident 
fonts), the $29,995 QMS-PS 
2400 (Xerox-driven, 24 ppm, 3 
megabytes of RAM, 13 resident 
fonts, and PostScript page-de- 
scription language support), the 













Computing System (BCS) is | 


sists only of a chassis, a power | 


BC88 and sells for $1,495. | 





monitor in base configurations. 


The P3200 is powered by an 8- 
MHz 80286 processor and also 
features a mono/graphics dis- 
play, as well as a 1.2-megabyte 


floppy. 

List Price: WYSEpc. $2.499. 
WYSE Technology, 3571 N. First 
St., San Jose, CA 95134; (408) 
433-1000. 
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List Price: BC88, $1,495; BC286, 
$2,895. Check telephone book for 
local ComputerLand address and 
phone number. 
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List Price: P3102, $1,752; P3200, 
$3,795. Philips Information 
Systems, 15301 Dallas Pkwy., 
#300, LB 35, Dallas, TX 75248; 
(214) 980-2000. 
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$6,995 Smartwriter 150 (Ricoh- 
driven, 15 ppm, and 19 resident 
fonts), and the $8,995 Smart- 
script 800 (Canon-driven, 8 ppm, 
17 resident fonts, and PostScript 
support). 

Hanzon's $3,980 LP-3000 


Toshiba’ s $3,495 
PageLaser {2 lets 
users select 
options froma 
cantrol panel 
that features 
English- 
language 
diagnostics 

and feedback. 
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In a bid to leapfrog Ashton- 
Tate's dBASE Ui Plus, Mi- 
crorim has announced R-base 
System V—a $700 multiuser ad- 
| vance on its R:base 5000 data- 
base management system. 
R:base System V can func- 
tion as either a standalone or 
| networked database manager. 
Other enhancements to R:base 
5000 include expansion of its 
“*Express’* technology. R:base 
5000’s claim to fame was its 
Applications Express, a menu- 
driven applications generator. 
R:base System V also includes 
Forms Express and Reports Ex- 
press, which let users easily cre- 
ate data entry forms and custom 
reports that they can print to 
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Microrim’s $700 Ribase System V is a multiuser DBMS that improves on R:base 5000 | 





by including form and report generators, 


Microrim Debuts R:base System V to 
Compete with Multiuser dBASE Ill Plus 
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screen for previewing. Also 
new is a Notes datatype, so us- 
erscan append upto 4,092 char- 
acters of text to their records. 
Multiuser features such as 
automatic tabling and locking 
and row verification regulate si- 
multaneous file access. R-base 
System V is not copy protected. 
R:base 5000 continues to be 
available. The price has been 
cut from $700 to $495. | 
List Price: $700 (upgrade from 
R base 5000. $99). Requires: 
512K RAM, hard disk drive. 
Microrim Ine. , 3925 159th Ave. 
NE. Redmond. WA 98052: (206) 
885-2000. 
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fieroria, Inc., 1986 


as well as an applications generator. 








laser printer is driven by a Ricoh 
print engine. The 300- by 300- 
dpi, 8-ppm unit features 512K 
bytes of RAM, six standard 
fonts, and a 250-sheet sheet 


feeder. 











List Price: PageLaser 12. $3.495. 
Toshiba America Inc., Information 
Systems Div., 2441 Michelle Dr., 

Tustin, CA 92680; (714) 730-5000. 







CIRCLE 427 ON READER SERVICE CARD | 


List Price: Lasergrafix 1500, 
$11,995: QMS-PS 2400, $29,995; 
Smanwriter 150, $6,995; 
Smartscript 800, $8.995. QMS 
Inc.. P.O. Box 81250, Mobile. AL 
36689; (205) 633-4300. 
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List Price: LP-3000, $3,980. 
Hanzon Data Inc. , 18732 142nd 
Ave. NE, Woodinville, WA 98072; 
(206) 487-1717. 
























CIRCLE 429 ON READER SERVICE CARD 

















PC Convertible uu... Rr eksesies isi eee 
256 K, 2 Drives........... percep ror eee 
256 K, 2 Drives Monochrome ‘Monitor 

and Card .o..eecees RPE errr rere rey EERE 





256 K, 2 Drives Color Monitor & Card..........! 


XT SYSTEMS 
‘ 


256 K, 1 Drive, 10 “iad ot ae 
256 K, 1 Drive, 20 mb Hard Disk............c00000 
256 K, 1 Drive, 10 mb Hard Disk Monochrome 
Monitor & Card ellatreeseeseeeti messi: thustsanee 
256 K, 1 Drive, 20 mb Hard Disk 
Color Monitor & Card..ocseccsessssscssescssessseees 


AT SYSTE! Ta! 


AT BASIC 256 K, 1.2 mb Fibepy enc 
512 K, 20 mb Hard Disk 1.2 Floppy .. Succes 
512 K, 20 mb Hard Disk 1.2 Floppy ” 
Monochrome Monitor & Card............. rrr 3 
512 K, 30 mb Seagate Hard Disk 





TS 2sRloppy re. csseea eae do 


Take hold of your future 
with AT&T 6300 PC. 2 Drive System.. 
Now you can get all the 

features and speed you 10 abeveten 
need at the right price. 


The right 
choice... 

















20 mb System........4 


clude Keyboard, Bit 

Image Graphics, Green AT&T Color 
Monitor, 256K DOS, 
and On-Board Clock 
EU Calendar. 


Prices Subject To Change 


All AT&T Systems In- Upgrade to 640K......! 


Monitor... 67 





For Orders Call: 1-800-438-6039 
, 4 For Shipping, Technical & In Georgia Call: 


Bulldog Computer Products 


Inserpormed ns Goons Mice 


MONITORS 


Quadram EGA... $515 
NEC Multisync.........: 





SOFTWARE 


IBM DISPLAY WRITE III 
WORDSTAR 2000....... 
WORDSTAR 2000+... 
WORD PERFECT 4.1. 
MICROSOFT WORD.. 
VOLKSWRITER III. 
FREELANCE... 
CROSSTALK... 
WORD FINDER... 
















TURBO TOOL BOX 


HARD DRIVES 


SEAGATE 10 mb w/controller..... 
SEAGATE 20 mb w/controller. 
SEAGATE 30 mb w/controllev...... 
SEAGATE 30 mb for AT ST4038... 
SEAGATE 40 mb for AT ST4051... 
CORE INTERNATIONAL 20, 30, 40, 
OST ZAM Die eter ererrtrnsesierseisvesicseiorisee CA 
IOMEGA BERNOULLI 
10 mb w/card .... 
10+ 10 w/eard... ae 
20 + 20 w/card.... 
MOUNTAIN 20 mb drive card 
WESTERN Digital 10 mb Hard Card... 
WESTERN Digital Hard Card 20 mb... 
PRIAM 60 mb AT..... 
PRIAM 43 mb AT 











































1-404-860-7364 





We accept VISA, 
MasterCard 
American Express 
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i} %=> Bulldog’s 
As Back-To-School 
aN Specials! 








DX 20 Daisywheel. 
DX 35 Daisywheel 


GRAPHICS CARDS 


GENOA EGA... 
GENOA SPECTRUM... 
QUADRAM EGA..... 

STB CHAUFFUER. 
STB EGA PLUS....... 
SIGMA COLOR 400... 
SIGMA EGA.Q.csessossssees 
HERCULES GRAPHICS... 
PERSYST BOB BOARD... 


MULTI FUNCT ION BOARDS 


AST 6 PACK w/384K..... es 
RAMPAGE FOR AT w/512K... 
INTEL ABOVE BOARD for PC w/256K 

Expandable to 2 rib ...ccscsscsssssesssessessseresesnsnennunososeeeetts < 
INTEL ABOVE BOARD for AT w/512K 

Expandable to 2 mb o....ssssssssssssssssssssesssessssessssssossssssstessessun’ 
ADVANTAGE w/128 
IRMA BOARD.......... 
J RAM III by Tall Tre 
J RAM III by Tall Tree for AT w/o K. 
J LASER ie 
ORCHID CONQUEST. 
AST 5251-11 PLUS....... 



















DRIVES & TAPES 


360 KB Floppy for AT. 
1.6 mb Floppy for AT... 






















MAYNARD ACCENT w/o K.. 
QUADBOARD w/o K el 
EVEREX SPECIALS "MODEMS 

EGA. sane 5 

CRADMICSEDGE==. eee Haves Boo 

THE EDGE... : comes w/Sm 

MAGIC CARD rm w/384K . HAYES 2400 External 

MINI MAGIC w/o K........00000» HAYES 2400 Internal. 

300/1200 INTERNAL MODEM... US ROBOTIC COURII 

60 mb. TAPE BACKUP for AT Internal... MICROLINK 2400... 3 
VENTEL HALF CARD 
VENTEL 1200 PLUS... 


Sales Hot Line You Can't Fumble 


1-800-438-6039 “"""™" 


3241-E Washington Road ¢ Martinez, Georgia 30907 


3 julldog Computer Products 


Ceenpa Miers 
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A $99 BASIC with 
the clout to 
challenge 


| 
Turbo Pascal. | 


BY CHARLES PETZOLD 


With Microsoft’s new Quick- 
BASIC 2.0 compiler, BASIC 
has suddenly acquired a whole 
new look and appeal. While 
sprucing up the outside with an 
integrated full-screen editor, in- 
memory compiler, and intelli- 
gent debugger, Microsoft has 
also added significant language 
enhancements that make true 
structured programming and 
modularity a breeze in BASIC 
programs. With the $99 list 
price, QuickBASIC 2.0 now 
competes head-on with Bor- 
land’s Turbo Pascal—and in 
many ways comes out ahead. 
The full-screen editor and 
pull-down menus in QuickBA- 
SIC 2.0 will be familiar to any- 
one who has worked with Mi- 
crosoft Windows, but the | 
QuickBASIC editor runs in 
character mode and is very fast. 
It will use 43 lines on an En- 
hanced Graphics Adapter if you 
enter the program in 43-line 
mode. A mouse makes the edi- 
tor easier to use but is optional 
because keyboard commands 
duplicate all mouse functions. 

























Two Compile Options 

A menu option lets you com- 
pile either to disk (for stand- 
alone .EXE programs) or to 
memory. The compilation is 
speedy enough to make prelimi- 
nary development under the 
BASICA interpreter unneces- 
sary. Any errors found during 
compilation will jump you back 
into the editor. Unlike Turbo 
Pascal, however, QuickBASIC 
2.0 finds up to 25 errors (instead 
of just the first) and lets you fix 


Microsoft Gets Serious 
With QuickBASIC 2.0 





Find... 

Selected Text 
Repeat Last Pind 
Change... 


Next Error 


Ly 
BR 





QutckBASIC 2.0 has pull-down menus sumiar to those foand in Microsoft Windows. 
For $99, you get a sophisticated programming language that is easy to use. 


them all in the editor with a Find 
Next Error command. And 
QuickBASIC also handles run- 
time errors with more grace than 
Turbo Pascal does. 
QuickBASIC 2.0 also in- 
cludes a sophisticated run-time 
debugging mode. When you set 
**trace’’ on with the TRON 
statement. the screen splits in 
two with your source code on 
the bottom. You can single-step 
or trace through source code, or 


Why Pay for BASIC? | 


Since every user gets BASIC 
at no cost with his system, 
why drop a hundred bucks 
onthisone? Old-fash- 
ioned free interpretive BA- 
SIC is terrific for banging 
out quick-and-dirty pro- 
grams. But critics have uni- 
versally dismissed it as a 
nonserious programming 
language, and they’re most- 
ly right. The interpretive di- 
alect runs at acrawl, can’t do 
some important tricks, and 
encourages spaghetti-like 
program logic. 

BASIC compilers have 
been around for years—but 
this one’s different. It lets 
you jump around by using 
labels rather than line num- 
bers. Its full-screen editor 


activate a dual-speed '‘ani- 
matc"’ mode whcre a reverse- 
video bar bounces around your 
source statements as the pro- 
gfam output appears on the top 
part of the screen. 

To the language itself, Mi- 
crosoft has added multiline 1F- 
THEN-ELSE and DEF FN 
statements, as well as subrou- 
tine calls with replaceable pa- 
rameters and local variables. 
Although these structured con- 


isn’t the best around, but it’s 
miles above its predeces- 
sor’s pathetic line editor. Its 
many debugging abilities are 
awesome. It handles the 
EGA, DOS, and BIOS calls, 
local variables, and much 
more without flinching. And 
it beefs up many of BASIC's 
anemic commands. 

BASIC compilers have 
always been able to speed up 
your programs and keep 
your source code from pry- 
ing eyes. This one is head 
and shoulders above the 
crowd, since it also makes 
writing and debugging your 
programs a dream. Whether 
you use BASIC as a serious 
business tool or just fool 
around, it'll be the best $99 
you ever spent. 

—Paul Somerson 
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| software-interrupt calls from 


| has nothing to do with it. The 
QuickBASIC 2.0 package does 





QuickBASIC 2.0 

Microsoft Corp. 

(600 t NE 36th Way 

Box 97017 

Redmond, WA 98073 

(800) 426-9400 

(206) 882-8080 

List Price: $99 ($30 for update 
from QuickBASIC 1} 
Requires: 256K available 
memory. MS-DOS or PC-DOS 
2.0 or later. 

In Short: QuickBASIC 2.0 
turns BASIC inio a serious, 
structured programming 
language with significant 
improvements over the 
interpretive version bundled 
with most computers. 
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structs now make the old GOTO 
and GOSUB completely unnec- 
essary, the older commands are 
still included for compatibility. 
Line numbers are not required, 
and you can branch to alphanu- 
meric labels. The BASIC 
graphics functions support all 
the graphics modes of the EGA. 

You can store BASIC or as- 
sembly language subroutines in 
auser library and link them with 
your programs. As an example 
of this process, the QuickBA- 
SIC 2.0 disks include routines 
that let you make DOS or BIOS 


your BASIC programs. 

Programmers who don’t 
want to bother with the built-in 
editor and debugging features 
can compile normally by run- 
ning QuickBASIC with com- 
mand line parameters. A 600- 
page manual consolidates all 
compiler and language informa- 
tion. 


What About Windows? 
The only disappointing as- 
pect of QuickBASIC 2.0 is that 
it is not a version of BASIC for 
Microsoft Windows. Although 
QuickBASIC 2.0 may look and 
feel a lot like Windows, it really 


not even include a . PIF file to let 
you run it as an ‘’old applica- 
tion’’ within Windows. ‘ae 
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Standard Beript, ’ Small Boid 
vuerepeine ae ee Gothic*l SBO. Italics 
SPL itehce ® 
= Pretorian alae 


Chancery 
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Fontasy printed all of these. 


See What You Can Do 
= With 


Signs! Overhead Foils! Invita- 

tions! Menus! Logos! An- 
nouncements! Banners! Layouts! 
When you need a goodlooking visual 
quickly you need FONTASY — superb 
typefaces and simple drawing in one 
easy-to-use package, 

FONTASY gives you a “what-you-see-is- | » 
what-you-get” picture, as you type and draw : | ® 
on the graphics screen of your IBM-PC. You . : ' 
can create a page at a time, see a mini-pic 
ture of that page, print it, and save it on disk. 


Equipment Needed 
IBM-PC, XT, AT, or true compatihic (Compaq, 
ete.) with [BM or Hercules graphics adapter and 
graphics monitor 256K memory needed for parttal 
Pages. 448-640K recommended for full pages, 
Dot: matrix printer, Mouse optional MS-DOS 
2.00 or above. 

FONTASY supports. IBM graphics printer, 
Proprinter; Epson FX, JX. LX. MX, RX. and 
LQ-1500; C. ttoh 8510, 1550, 1570, Pro- 

writerJe; H-P LaserJet, ThinkJet: Microtine 92, 
93; Gemini 10X, t5X; Radio Shack DMP t05- 
430, 2100; Toshiba 351, 1340-1351, Star, and 














most Epson-compatibles. 
Page size is limited only by memory, not by k 
screen size. Money-Bac 
Features Guarantee 
Proportional space, justify, ker, bold: Fontasy is not copy-protected and has a 
face, rearrange magnify, RP bir acecicae 30-day money-back guarantee. So, take 
sal, rotate, mirror image, lines, rectangles, Includes 28 Fonts advantage of our breakthrough price and 
ovals, draw, fill-in, undo (and un-undo), on- and FREE Clip Art order now TOLL FREE: 
line help, 200-page book, and easy control | pleut eae erate ele heelaeieel eels | 
from keyboard or mouse. Corporate I 1 82 4 v | 1 
licenses available. j I- 5 : , Operator 577 (ORDERS ONLY) | 
Fonts, fonts, and more fonts! We have For further information and same day shipping, call: (818) 765-4444 
over 275 typefaces in our growing library, 1 ~ = oe FONTASY $69.95 
and will be happy to send you free print I PR, / SO le Tax =i 
samples on request. J 7238 Bellaire Ave., Box 560 Shipeing ___g 
When you deal directly with the manufac: 1 No. Hollywood, CA 91603-0560 Total | 
turer (that's us), you pay rock-bottom dis: J Name Company I 
tributor prices. If you order FONTASY now, 1 Address Telephone 1 
we will give you 28 fonts (a $50 value) at no City, State, ZIP 
extra charge. With so many features at such a | Visa/MC Exp. Date t 
low price, FONTASY belongs in your soft- Computer ____________ Memory —_____ Printer 
ware library even if you already have a | Terms M/C. Visa, checks Please add $3.00 shipping and handling m U's or | 


Canada $20.00 owerseas. $2.00 for COD and sales tax in Catif 


“font” program. ty 
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TEST OF STRENGTH: 


PC/FOCUS gives cUC, 
Micro Managers the . 
muscle for future growth 
and expansion. 


Frankly, there are many capable DBMS's available in 
today's PC marketplace. 

But only PC/FOCUS has the extra capabilities you 
need to support your growth and expansion. Decision 
support capabilities like business graphics, statistical 
analysis and spreadsheet. Application portability to 
VAX/VMS, WANG/VS, AT&T UNIX and IBM mainframe 
environments. Even built-in micro-to-mainframe links for 
data transfer! 

So when you select your PC DBMS, make sure it's 
the one that “rings the bell” PC/FOCUS. 

For details, call the IBI office nearest you or write to 
Donald Wszolek, Dept. 103, Information Builders, Inc., 
1250 Broadway, New York NY 10001. 


[ Pc/Focus 


Information Builders, Inc. 
World Headquarters: New York City, U.S.A., (212) 736-4433 























pusiness Graphics 


~ 
Report Writer 
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ie 
Toronto, Canada: (416) 364-2760 « London, England: 903-6111 on 
One language. One solution. Applications 
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dBase IM v5 2 trademark of Ashton-Tate 
AT&T UNIX es a trademach of AT&T Corp 
WANG/VS 1s a trademark of Wang Laborateres Inc 


4 VAXAVMS 1s 2 trademark of Digeial Equipment Corp 
+ 13M vg a trademark of International @usiness Machines Corp 


ONLY 


A review of the IBM Personal Computer Family. Vol.3,No.T 


Welcome To Read Only. 


Here’s great news for IBM PC users. 

IBM has expanded its already 

expansive PC product line to bring 
even more power and flexibility to 
your desktop. 

In this issue alone you'll be reading 
about new enhancements to the 
IBM PC/XT, the IBM Personal 
Computer AT,* the IBM PC Keyboard, 
the IBM Proprinter, the Mainframe 
Communications Assistant, and 
more, 

And, as if that weren't enough, 
IBM has also found time to expand 
your computing horizons even 
more by introducing exciting new 
PC products. This issue of Read Only 
will tell you about the new IBM PC 


Convertible, new 3.5” diskettes, the 
new IBM PC 3.5” External Diskette 
Drive, and two new accounting | 
software packages, | 





HARDWARE NEWS 


The Right Touch. 


‘To make it easier than ever to work 
at an IBM PC/XT or Personal 
Computer AT, IBM has introduced 
the new IBM Enhanced Personal 
Computcr Keyboard (shown below). 










IBM redesigned its classic 
keyboard to better meet the needs 
of PC users, office system users, as 
well as users who communicate with 
larger computers. 

‘To accomplish this, IBM included 
separate cursor and screen control 
keys, making it easier for users to 
dedicate the numeric keypad to 
numeric input when working with 
number- intense applications. Plus, 
the keypad can still be used for 
cursor and screen control when not 
in the num/lock mode. 

IBM also increased the number 
of function keys from ten to twelve, 
arranged across the top of the 
keyboard. This gives users two 
additional keys for increased 
automatic operation. 

All to enhance the productivity of 


To Ctrl and Alt those who work with words, numbers 
ie ae il Tecra or a host of other applications. 
| keys in new position— 
ape Sing ky two additional 
keyi P Pre Function keys pro- Enlarged Backspace Dedicated Function 
"6 vide added flexibility | and Shift keys. Control keys for 
in host access or frequently used 
communications | ____ functions. 
applications. 
Enlarge end i Dedicated Numeric 
pa back cys. = Pad including Enter 
’ key and four 
Arithmetic Function 

















keys for easy 


numeric input. 


Control and 
Cursor keys for 


The IBM Enhanced PC Keyboard 
to help you be more productive, faster. 


Separate Screen 


faster, easier access. 


Small Wonder. 


Proof positive that good things 
come in small packages is the 
new 3.5-inch diskette. 

And that’s big news for anyone 
who uses an appropriately con- 
figured 1BM PC, PC/XT, Personal 
Computer AT and the new IBM 
PC Convertible. 

Durable 3.5" diskettes, allow 
you to carry over 350 standard 
typed pages (720KB) in your shirt 
pocket. That’s twice as much 
information as on a 5.25” (360KB) 
diskette, in a much more rugged, 
portable form. 





The new 3.5" diskette stores up to twice 
as much (720 KB) as a 5.25" (360KB) 
diskette, 


Now IBM PC users have the option 
of using programs and data in either 
size, and the flexibility to work with 
other members of the IBM PC family 
using 3.5” diskettes. 


Translation Services. 


The new IBM Personal Computer 
3.5” External Diskette Drive provides 
a vital bridge between your IBM PC 
and 3.5” technology. This compact 
unit makes it easy for you to share 

« _.. information between 

on computers using 3.5” 
diskettes and 
5.25” diskettes. 











The IBM PC 3.5" 
External Diskette Drive 
provides a cost-effective bridge 
between 3.5" and 5.25" technology. 





The IBM Personal Computer 3.5” 
External Diskette Drive comes in 
two models, one for the |BM Personal 
Computer AT and one for the |BM 
PC, PC/XT or IBM PC Convertible. 

Information and applications can 
be shared* between 3.5” diskette 
drive machines and an IBM PC 
running DOS 3.2 with the IBM 
Personal Computer 3.5” External 
Diskette Drive attached. 

Transferring files and programs 
between 3.5” and 5.25” diskettes is as 
easy as making a backup copy of a 
diskette. So, you can very quickly have 
a “database to go” for your IBM PC 
Convertible. Or, a week's worth of 
sales call information in a ready-to-use 
form for your secretary when you 
return. 


Print Evolution. 


The new IBM Proprinter XL is 
especially designed to make life easier 
for those who work with accounting 

_ applications. Its wide carriage design 
and switchable printing speeds of up 
to 200cps are perfectly suited for 
spreadsheet applications. 
The IBM Proprinter XL also 
| features an easy-to-use front operator 
panel that lets you choose from the 
| Xs extensive menu of features, even 
if you have little or no programming 
skills. 
Plus, the new Proprinter XL offers 
a long list of standard, labor-saving 
features to make many printing 
jobs easier: easy printing of 
single sheets and envelopes 
without removing your 
continuous forms paper, 
power-assisted paper 








The new IBM PC Convertible is a fa 


loading, all-points-addressable graph- 
ics capabilities, near-letter-quality 
printing (40cps), and emphasized text 
printing (l00cps). Plus, you can set 
the printer in double high, double 
wide or emphasized print through the 


operator panel or through software. 


Power ‘To Go. 


The new IBM PC Convertible can 
play two powerful roles in any business- 
person's life. 

In the office, with an optional 
IBM PC monochrome or color display 
and adapter, the PC Convertible 
fills the bill as a space-saving 
desktop PC. 

But when you’re ready to hit the 
road or runway, just attach the high 
quality, 80-column x 25-line detach- 
able LCD display, and the PC 
Convertible is ready to travel, too. 

Weighing in at a scant 12 pounds, 
the IBM PC Convertible delivers 
full-size PC performance in a portable 
computer with heavyweight features 
including: 

A full-function keyboard with full- 
size keys and the same center-to- 
center key spacing as a standard 1BM 
PC keyboard. 

A fast, very efficient 80C88 micro- 
processor with up to 10 hours of 
non-stop computing power between 
battery recharges (with average use). 

Up to 512KB of user storage 
(through 128KB expansion cards 
from a standard 256KB). 

Dual 3.5" diskette drives supporting 
720KB capacity 3.5” diskettes. 

Additional IBM PC Convertible 
features help ensure that work done 
on the road doesn’t get lost in transit. 





power PC that works wherever you do. 


These optional features include: 

An internal modem feature to let 
you communicate with other 
computers simply by plugging the 
PC Convertible into any standard 
modular phone outlet. 

The IBM PC Convertible Printer for 
system battery powered, near-letter- 
quality printing anywhere. 

Plus, the IBM PC Convertible can 
come with a helpful set of programs 
to get you up and running on the 
road to enhanced productivity. Fast. 


Planned For Growth. 


It’s a classic case of a very good 
thing that just keeps getting better | 

1BM has now introduced the 
enhanced PC/XT product family: | 
increased flexibility in storage, 
memory and option configuration for 
maximum productivity today, and 
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The new IBM PC/XT—enhanced power 
and flexibility for today. And tomorrow. 














plenty of room to expand as your 
business does. 

The XT is now available with a 20- 
megabyte hard file that can store up 
to 10,000 pages of information. 
There's also an easy, low cost way to 
increase memory to a full 640KBon 
the system board without tying up 
valuable expansion slots. And the 
XT now has 3.5” diskette capability, 
utilizing the new 1BM Personal 
Computer 3.5” External Diskette Drive. 

Plus, full IBM PC compatibility 
means that no matter which XT model 
you choose, you can benefit from 
the extensive IBM Personal Computer 
software library. 

The new IBM PC/XTs, because 
one size should not have to fit all. 


Power Play. 


If you thought you’d seen all the 
IBM Personal Computer AT has to 
offer, think again. Twice. 

1BM has increased processor speed 
in two new models of the IBM 
Personal Computer AT by an impres- 
sive 33% (from 6mhz to 8mhz). So, 
they’re sure to become your fast 
friends if you work with large spread- 
sheets and volumes of data. 

The new models offer a standard 
30MB hard file and the option to add 
an additional 20MB or 30MB hard 
file. That’s a grand total of 60MB, 
or approximately 30,000 pages of 
words and numbers. 

These two newcomers are born 
communicators: Sharing files with 
other PCs from a variety of popular 
software programs. Working as a 
server for data storage and file 


processing in an IBM PC LAN running 





WHAT’S THE PROGRAM 





the IBM PC Local Area Network 
program. Utilizing IBM TopView™ 
and one of the IBM PC 3270 Emula- 
tion Programs to access mainframe 
information and to execute PC 
DOS and mainframe applications 
concurrently. 

And the best news of all is that 
you can get all this increased 
power without an 
increased price. 





20MB 


Now the IBM Personal Computer AT 
offers a choice of hard files to meet 
your storage needs. 


30MB 





Meet Your New Assistant. 


Keeping the books for a small 
business is a very big job. So, BM 
thought you could use a friendly, 
versatile, highly skilled assistant. 
The new IBM Accounting Assistant 
Series. 

This complete series of automated 
bookkeeping application programs 
for small to medium size businesses 
can help cut any job down to size. 
And, its modular design means that 
you can start out with just the pro- 
grams you need today, then expand 
your series as your business grows. 

The IBM Accounting Assistant 
Series includes six individual 
editions: General Accounting, 
Accounts Payable, Accounts Receiv- 
able and Billing, Payroll, Inventory 





The IBM Accounting Assistant Series. 
Big help for small to medium size 
businesses. 


Control and Purchasing, and Job Cost 
bidding software. 

Plus, thanks to the IBM Accounting 
Assistant Series’ user-friendly attri- 
butes and easy-to-follow instructions, 
you can start profiting from your 
system from day one. 


High-Powered Advice. 


Perhaps your husiness has pro- 
gressed past the necd for basic 
accounting software. Then you 
should consider getting powerful, 
sophisticated help: the IBM 
Business Advisor. 

IBM Business Advisor PC account- 
ing software takes integrated software 
to a new level of sophistication and 
ease-of-use. 

Business Advisor's seamless 
architecture allows functions from 
each of its modules to play together. 
Passage back and forth among the 
General Accounting, Accounts 
Payable, Accounts Receivable, Payroll, 
Inventory Control, Order Entry and 
other applications is intuitive. 
Menus guide you casily from onc task 
to another. 

And when you make a change 
anywhere, consider it made every- 
where it applics. Automatically, 
through Business Advisor's real-time 
posting feature. 

This Business Advisor speaks your 
language, too. It uses business language 
instead of accounting language, 
and has over 80 easily customized 
financial report formats built in. 
And you don’t have to keep this all 
to yourself, because in an IBM LAN 











different people at different PCs 
can work on the same file at the 
same time. 

And you always go further when 
everyone is working together. 







“NEWS” BRIEFS 


The 3270 Emulation Programs, 
Entry Level, Version 2 and Version 3, 
five you an easy and inexpensive 
way to attach your IBM PC to your 
host computer. 

Working at your IBM PC, stand- 
alone or in an IBM LAN, you can 
now utilize the local power and user- 
friendly attributes of your PC for 
DOS applications, plus have access 
to the vast memory, number-crunching 
capacities and other productivity- 
enhancing capabilities of your host 
computer. 

The Entry Level product offers up 
to 40% faster file transfer between your 


IBM PC 3270 Emulation 
Products can put your IBM PC or [BM 
LAN in touch with the big time. 


PC and host computer. A “Hot Key” 
for easy switching between host and 
PC applications. Keyboard remapping 
so you can always work in a familiar 
keyboard format. And much more. 
Versions 2 and 3 can provide an 
economical gateway which lets you 








share the wealth of host knowledge 
with the members of your IBM PC 
Network or Token-Ring Network. 

Versions 2 and 3 support the new 
PC DOS 3.2, 3.5” media, the IBM 
Local Area Network program 1.10, 
a host of printers and the TopView 
L.1 interface, for multitasking and 
windowing capabilities. 

All of which adds up to added 
productivity for you and everyone 
on your IBM Local Area Network 
or token ring. 

To find out more about the entire 
family of 3270 PC Emulation 
Programs, as well as a wide range of 
other IBM connectivity hardware 
and software, watch for the next 


Read Only. 


Mainframe Communications 
Assistant enhancements include 
3.5” media support and increased 
IBM PC family communications 
capabilities. 


The IBM PC Voice Communica- 
tions Option speaks for itself. This 
multifunction adapter card can 
allow your IBM PC to recognize and 
respond to voice commands, speak 
text that appears on the screen, 
initiate and receive/record/playback 
phone calls, provide remote, tone 
push button phone access to your PC 
(and host), and transmit voice and 
data simultaneously. 






=? 


For more information ou any of the 
Personal Computer produets dis- 
cussed in this issue of Read Only, see 


your Authorized IBM lersonal Com- 
puter Dealer, Or, call 800-447-4700. 
In Alaska call 800-447-0890, 








IBM and Personal Computer AT are regislered 
Irademarks of International Business Machines 
Corporation. PC! XT and Top View are trademarks 
of International Business Machines Corporation. 


*Before copying any sofiware product, be sure to 
read, understand and comply with the specific 
sofiware license agreement and installation 
instructions for that product. 


© 1986 International Business Machines Corporation. 
Little Tramp character licensed by Bubbles Inc., S.A. 





PROBLEM: The more experience your hard disk has, 
the harder it has to work. 


THE SOFTLOGIC SOLUTION: Disk Optimizer” 


Your hard disk will run faster when it’s 
not chasing around after files. 


Remember the old days when your hard 


back together where they belong. Next time 
your drive reads it, theres just one place 


to look. 


_——~T And the results are often 


own your herd drive, the more you come to 
depend on it. But the longer you wait to get 
Disk Optimizer, the less performance you'll 


drive was new? Remember that smooth, fast, 
slick performance? Those quick retrievals, 






dramatic. Reading and writing 


have. 
And the lene chance ipae have to buy Disk 


| times may be cut by as much as Optimizer at the special introductory price of 
opicearesil lightni fs ee soap etm" | two thirds. Database sorts that just $49.95¢ 
lever since, DOS has ing its | used to take hundreds of head That's a small price to pay to get back the 
best to slow your hard drive down. Not | moves now proceed quickly and speed you depend on. But it’s a price that 


by slowing down the motor, but by 
breaking your files up into pieces. 
Storing different chunks in different 
places. Data files, ‘ams, Over- 
lays and batches that started out 
in one seamless piece are now 
scattered all over. 








efficiently. And since head move- 
ment is now at an absolute mini- 
mum, your disk drive will lead dealer. 
a longer, more productive life. 


. Analyze, scrutinize, optimize. 


won't last long. 
Ask for Disk Optimizer at your computer 


Or order today by calling SoftLogic 
Solutions at 800-272-9900 (603-627-9900 in 
NH), or send the coupon below, 

Special combination pricing is available 


Loading is slower. he aes Before you optimize, you'll probably when you buy Disk Optimizer alone with 
Site anil Teconiegtseaeer miner want toanalyze. So Disk Optimizer _oaher SL otic produets Hike DoubleDOS, 
Retr ae ws ee = shows you, in percentages, how much Software Carousel and Cubit. 

Everything takes lo: ause fragmentation has taken place—on the Ask for details. 
your disk to wor harder. entire disk, in individual 


Problem is, it's something that happens so 
gradually you may not notice the difference. 
At least, not until you see the dramatic 
improvement after using Disk Optimizer. 
File fragmentation—It’s a problem 
you can see. 


Watch your hard drive the next time it 
reads or writes a file. Each “blip” of the LED 
means the drive-head is moving to another 
place on the disk—either to pick up or lay 
down another chunk of data. 

And the truth is, head movement takes 
time. Far more time than actual reading and 
writing. What's worse, sll this head move- 
ment causes extra wear and tear that can 
shorten the life of your drive. 


Disk Optimizer—Tunes up your disk 
by cleaning up your files. 


Disk Optimizer works by finding all the 
scattered pieces of your files and putting them 


directories, or for groups of 
files you specify using global 
or wildcard names. 

Plus, there's built-in data 
security that lets you assign 
peat to as many files or 

le as you want. 

endte File Peeker gives 
you an inside look at the 
structure of files. It’s a great 
way for non-programmers to 
learn more about computers, 
and a powerful tool for 
professionals who want to 
analyze the contents of their 
disks. 


Get your hard drive back 
in shape—at a special 
low price. 

When you think about it, 
it’s simple. The longer you 


‘Disk Optimizer $4995" 


| 
YES! Please send me.______copies of Disk Optimizer 
| at this special introductory price. | 
N. 
= | 
| Address. —EE— | 
| City State/Zip | 
| | 
| | 
| | 
| | 





Check Enclosed O VISAQ) MCO AMEXO) 
Card # Exp. Date. 

Signature_ Se ——— 
SoftLogic Solutions, ike. 
530 Chestnut Street 
Manchester, NH 03101 


800-272-9900 SOLUTIONS 
(603-627-9900 in NH) PC oer | 


| Call today:800-272-9900 


*plus $5.00 shipping and aie 
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ACTUAL UNRETOUCHED CAT DISPLAY 


WHO WANTS YESTERDAY'S PAPERS? 


How long has It been since you actually used your 
computer paint program? Have you used It for more than 
a couple of hours? Is it just taking up space on your hard 
disk or stashed away with your other unused diskettes? 
How many times have you read the “hype” orwatched a 
slick demo ona new or Improved paint program and paid 
good money for it only to find that it fell far short of your 
expectations and like the manufacturer's promises? 
At RIX Softworks, Inc. we think it's time for a change and 
EGA PAINT™ Is our answerl 


You see, those other programs were originally made 
years ago for systems whichwere far more limited in their 
functions and display capacity than today’s computers. 
Since then, other paint programs have simply been 
patched to try to keep up with the rapid growth In com- 
puter capabilities. Also, more advancements have been 
made In professional drafting (CAD). spread-sheet and 
chartrnaking software whose every feature can be utilized 
with our EGA PAINT"! 

Yes, EGA PAINT™ Is a COMPLETE toolldt for your drawing, 
and graphics needs. Whether youare a computer artist or 
a businessman who has never drawn anything but doodles 
on a notepad, If you're looking for the best presentation 
possible, EGA PAINT™ Is your answer! 

EGA PAINT™ was created specifically for users of the 
IBM" Enhanced Graphics Adapter (or compatible). EGA 
PAINT™ takes full advantage of every feature the new EGA 
Standard offers In an extremely easy to use format. (As a 
matter of fact. the Illustration you see above was created 
from a captured Lotus™ screen before the user ever saw 
our manuall) Anyone from 6 to 60 can make dramatic, 
high-impact. colorful freehand graphics, flow charts, 
graphs, ad layouts, bar or PERT charts, schematics, etc. 
The only limitation Is your Imagination. 


EGA 1-2-3 - $39.00 
OTHER PRODUCTS 


FROM RIX te 50% larger viewing area 


w& Hi-Res Print Screen 


EGA GRAPH - $49.00 
w Drivers forLotus 1-2-3 Subroutices for Hi-Res 


Why Is EGA PAINT™ so effective for such a widely 
diverse group of users? The answer Is simple, we made it 
that wayl We knew we had to Include the features users 
had grown toexpect in standard paint programs and then 
take abig step forward to make EGA PAINT™ easier to use 
and utilize the full capabilities of the EGA color adapter. 
We kept you In mind when we priced EGA PAINT™ tool 
With all the standard features we Include, our price Is 50 
to 75 percent LESS than the others. 

Here are afew of the standard features all of which are 
included in our special Introductory EGA PAINT™ package: 
EGA PAINT™ 

Full screen editing with Pop-up Menus (NO ICONS!); 
Enhanced Brush Control lets you change colors, patterns, 
widths, shapes and do palette ming DURING editing 
WITHOUT fosing your position: Enhanced Zoom gives 
you 4 to 8 times magnification AND a movable window 
for precise editing: Special Image manipulation lets you 
move, copy, tilt, rotate, enlarge or reduce sizes, save or 
load Images anywhere you like: Fill and Pour any area you 
choose with any of 64 colors; Save your screens and with 
the Small command in up to 90% LESS disk space; and 
much, much more, 

EGA TEXT 

Choose from over 31 contemporary fonts ranging 
from to 72 points in size, place them anywhere you wish 
on the screen and in any color. Stretch or reduce them to 
fit change spacing: make it light, bold, extra bold, propor- 
tional, Italic, underlined, etc. 

EGA CAPTR 

Capture any screen from just about any other program 
(Lotus, Auto Cad~, MS Chart”, Window™, etc.) and then 
use the EGA PAINT™ tools to edit, manipulate, add text, 
and enhance the color of the captured screen! 


EGA UTIL - $49.00 


EGA PRINT” 

Contains drivers for most PC compatible dot-matrix 
printers as well as the Okimate 20”, Epson [X20™ and the 
IBM Color-jet” color printers and most Laser printers. 

EGA SLIDE” 

A complete slideshow program lets you display as 
many screens as you want, in any sequence and for any 
length of time! Over nine different exciting dissolves can 
be used for that “pro” touch! 


ALL THIS AND MORE FOR THE 
SPECIAL INTRODUCTORY PRICE 


ONLY $79.00 


{PLLES $5.00 SHIPPING & HANDLING) 


Put the POWER of EGA PAINT” 
in your computer TODAY? 








RIX SoftWorks Inc. 


185S2 MacArthur Blvd. 
Suite 470 Irvine, CA 92715 
(714) 476-8266 


EGA PAINT™ requires 384k of system memory and an IBM" of compat- 
ible computer. A mouse Is aso recommended but not essential, Either a 
Microsoht”, Mouse Systems”, or compatible Is required if you use a 
mouse. 
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1 (800) 854-0561 Ext. 878 


%& 35.8 43 lise text mode C ALL US NOW loutside Calitornie) 
+ fopuntuteroal + Unrddtersouncers VISARMASTER, 1 (B00) 432-7257 Ext. 878 


FIRST 


Portable Printers: 
Laptop Companions 


i} 
lak HANDS ON 


BY CHRISTOPHER 
JOHNSTON 


If your laptop PC weighs 10 
pounds, you don’t want to lug a 
20-pound printer on the road. 
Diconix (a Kodak subsidiary) 
and Laptopp Systems have both 
released tiny printers to comple- 
ment the DOS-to-travel market. 
Both use batteries or AC 
power and provide adequate 
speed. The Diconix Inkjet 150 
measures 10% by 6% by 2 inch- 
es and weighs 3.5 pounds; the 
OnTheGo is II by 4% by 1% 
inches and weighs 2.5 pounds. 
The nine-ink-jet Diconix 
Inkjet 150 unit was benchmark- 
tested in PC Magazine Labs at 


69 characters per second in draft | 


mode and 30 cps in quality 
mode (Diconix claims 150 and 
50 cps, respectively). The 
OnTheGo rated at 40 cps, am- 
bled along at 20 cps. Both are 
limited to 84-inch paper. The 
Diconix Inkjet 150 is $479, by 
comparison, Epson’s FS-80 ink 
jet unit is $449. 

To save space, the Diconix 


Inkjet 150°s four rechargeable | 
Ni-Cad batteries fit in the piat- | 
en. They're good for 50 minutes | 
of continuous printing (150 | 


pages) or 12 hours of standby 
power. The Inkjet 150 emulates 
Epson or IBM Proprinter codes. 
It prints italics, boldface, under- 
line, variable spacing, the 256- 
character ASCII set, interna- 
tional character sets, and 


Norton’s DOS Shell: 


Only 
Pe NDS ON 


BY VINCENT PUGLIA 


With the release of The Narton 
Cammander, a DOS shell writ- 
ten by John Socha, Peter Norton 
is attempting to make his mark 
once again. This time, though, 
he may find universal accep- 
tance more difficult to attain. 
While Commonder is slicker 
and easier to use than its direct 
competition—Bourbaki’s / 
DIR and Westlake’s Poth- 
Minder (sec ** Extending DOS’s 
Utility ,’" PC Magazine, Vol- 
ume § Number 9}—most of its 
features are found elsewhere. 
The ones that are relatively evo- 
lutionary may limit rather than 
enhance productivity. 

At first glance, the Cam- 
mander’s default interface, 
which can be customized, resem- 
bles / DIR’s: directory listings 
and statistics are in separate win- 
dows, and the DOS prompt and 
the menu bar are on the bottom of 
the screen. But the resemblance 


Name Is Special 


ends once you begin using Cam- 
mander. Besides being able to 
perform multiple file operations 
like Move and Delete, Cam- 
mander also includes a pop-up 
menu system, a point-and-shoot 
feature for linking nonexecutable 
files with relevant programs, and 
a WardStor-like editor. 
Commonder’s point-and- 
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(800) DICONIX 
List Price: $479 with Ni-Cad 
batteries, AC adapter, ink jet 


In Short: Compact ink jet print- 
er combining light weight (3.5 
pounds) with good speed (69- 
cps draft, 30-cps quality) for the 
laptop PC user on the go. 
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bit-mapped graphics. 

For $149.95, the OnTheGo 
provides adequate speed and ad- 
equate print quality. The four C- 
cell batteries are good for 2 
hours of continuous use. 


shoot feature shares the same 
benefits and drawbacks as Poth- 
Minder’s. Every time you point 
to a nonexecutable file, Com- 


mander checks a file you create | 


called NC.EXT, associates the 
data file's extension with the 
program file, and then executes 
the proper program. 

For operations that cannot be 
handled with a menu or the 
point-and-shoot feature, Com- 
mander keeps the DOS com- 
mand line available. While this 
furnishes some solutions, it is 
hot a final answer, since certain 


Stat 
meen Version 1.02 | 


The Norton 
Copyright if ) 1986 by Jeter Norton _| 


iss ee 
18 total bytes on dnave,C: 
t Hee igs ap foe Ween 


No ‘dirinfo’ file in this directory 


The Norton’ Commander, Copyright (C) 1986 by Peter Norton 


EE 2 SE A SE A | 


Neither better nor worse than many of the dozens of DOS shells clogging the market, 
The Norton Commander's most unique feature is probably t's famous name. 
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OaTheGo 

Laptopp Systems Inc. 

515 Calle San Pablo 
Camarillo, CA 93010 

(800) LAPTOPP 

List Price: $149.95, including 
batteries. AC power adapter, 
battery protector, roll of ther- 
mal paper, $29.95 

Requires: Parallel interface 
cable. 

In Short: Small (2.5 pounds) 
and sturdy, it delivers 20 cps. 
For those who need printouts 
away from the office. 
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The print quality is readable 
and good for most draft applica- 
tions, but the special thermal 
paper is expensive, smells fun- 
ny, and feels like heavy gift 
wrap. PC 


DOS commands such as SET, 
PATH, and PROMPT can 
wreak havoc with the program's 
predefined environment. 
Cammander can be run with- 
out opening the manual, but 
you'll find that the documenta- 
tion is necessary for setting up 
menu choices and the point- 
and-shoot feature and learning 
about incompatible DOS com- 


The Norton Commander 
Peter Norton Computing 
2210 Wilshire Blvd., #186-D 
Santa Monica, CA 90403 
(213) 826-8032 

List Price: $75 


it’s not powerful or flexible 
enough to attract much notice 
from power users. Not copy 
protected. 
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@ PC UPDATE @ CHRISTOPHER JOHNSTON 





IBM cut the dealer price on its three basic PC and AT models 13 to 
17 percent: the 166 PC (256K RAM, one floppy disk drive, 
$1,845), the 176 PC (256K, two floppy disk drives, $1,995), and 
the base PC AT (6 MHz, 256K, one 1.2-megabyte floppy disk 
drive, $3,995). IBM dealers generally buy machines on two dis- 
count schedules of approximately 33 and 40 percent off list price 
(higher-volume dealers get the bigger discount). An IBM spokes- 
person, who declined to confirm the exact size or reason for the re- 
ductions, says it was ‘‘a normal and routine retail marketing 
move.” Dealers aren't obligated to pass the savings on to custom- 
ers, but most likely the extra margins will give dealers more leeway 
in competing with IBM PC clones that are taking market share away 
from Big Blue. 

IBM cut list prices on its line as much as 26 percent April 2 when 
it introduced the 8-MHz PC AT model. Reductions were highest on 
hard disk PCs and ATs, least (as little as no reduction) on base ma- 
chines with only floppy disk drives. 

Separately, IBM altered its volume purchase agreement (VPA) 
policy to the benefit of both authorized dealers and corporate vol- 
ume buyers. VPA customers can fulfill their obligations to buy dis- 
counted PCs and peripherals either directly from 1BM or from au- 


thorized dealers—whichever offers a better deal. 
* * 


* * * 

Epson has initiated its own promotion for the 80286-based Equi- 
ty III, cutting prices $700 on two models for one month. The base 
model, with one I.2-megabyte floppy disk drive, is now $2,495, 
while one with an added 20-megabyte fixed disk is $3,195. Both 
have 640K Bie of ae and can ieee en 6 - 8 MHz. 


Hevlen:backand sieved $400 off the poe of its 5: 12K-byte lap- 
top, The Portable Plus, also cutting the cost of memory enhance- 











Hewlett-Packard reduced its Portable Plus by $400, to $2,995. 


ment. The machine is now priced at $2,995, witha 128K *‘drawer”’ 
of memory seit $100, ye $395. ate caieie model is al $2,695. 


Borland incradiopel which offered Turbo Pascal in two con- 
figurations, has combined both options and reduced the price. The 
program, which has been reduced by $25 to $99.95, features both 
binary coded decimals and support for the 8087 math coprocesscr. 


RoseSoft is shipping revision ten of ProKey, Version 4.0, 
($t29.95). It supports the 101-key IBM enhanced keyboard, which 
allows more macros to be defined than on the 83/84 key versions. 
Upgrades are $15. 


* * * * * 

Data sharing and the ability to import and export 1-2-3 and Sym- 
phony files have been added to Version 1.1 of Javelin ($695), from 
Javelin Software Corp. Upgrades are $20. Except for corporate vol- 
ume buyers, vec Version LI, aiid copy Peers 


Companete says Veron 2.2 fi its $349 PawerBaxe database is 
21 percent faster at retrieval, indexing, and internal sorting than 
Version 2.1, which was an Editor’s Choice among relational data- 
bases in Project Database II (see ‘*Relational Databases,”’ PC Mag- 


azine, Volume 5 Number 12). Upgrades from Version 2.1 are $25; 


from earlier versions, $75. 


* * * * * 

PC Designs has added dual-processor speed to its Plaln Vanilla 
PC compatible. Now the Plain Vanilla can be switched between 
4.77 and 8 MHz from the keyboard. The Plain Vanilla is $995 with 
monitor, 640K bytes of on-board RAM, 135-watt power supply, 
twodisk drives, monochrome display and card, AT-style keyboard, 
two parallel ee two aided ports, anda oe alae 

* 

TAT Graphics Group, which targets the CADICAM market- 
place, has cut prices on its Galaxy graphics board and display 
subsystems from $4,995 to $4,495 for the Sextant 819 (800 by 600 
pixels), from $5,395 to $4,695 for the 1019 (1,024 by 768), from 
$4,395 to $3,995 for the 815 (800 by 600), and from $2,295 to 
$2,195 for ch 614A pag er (640 ty 480). 


Software Recorting cone of Miics added re graphics fea- 
tures and unlimited run-time capabilities to AutoMentor, its memo- 
ry-resident software tutorial development program, and also re- 
duced the nee from a to sce Upgrades are oe 

* 

In brief: ‘Antoenatic reforrpalting: indentation, sn an expanded 

dictionary have been added to Version 1.16 of AIRUS Corp.’s 


| $99.95 AI: Typist word processing/spelling checker program. Up- 


grades are free...Excalibur Sources added a word processor and 
search capabilities to Version 2.0 of Exsell, its automated sales- 
prospecting system...Campbell Services added a memory-resident 
option to Reminder, a $99 daily appointment program. Upgrades 
are $25...NewsNet added four monthly newsletters and one soft- 
ware encyclopedia to its collection of on-line high-technology pub- 
lications. The service is $15 per month plus $24 per hour at 300 bits 
per second; $48 per hour at |,200 bits per second. For information, 
call (800) 345-1301...Daryll Shatz Software released Version 2 of 
DOS Extensions, an enhancement package at $55 ($35 for unregis- 
tered but legal copies)... HDG Software raised the price of Legal- 
Ease, its business agreement and contract program, 45 percent, to 
$137.45...Great American Software released One-Write Plus Mas- 
ter, Version 1.02, a $295 bookkeeping package. Upgrades are 
$50...Enertronics Research upgraded its EnerGraphics software 
package to Version 2.0 after rewriting it inC language, adding eight 
new fonts, three-dimensional charting capabilities, and pop-up help 
screens. The charting section is now available as EnerCharts. Ener- 
Graphics, Version 3.0, is $605 ($150 for Version 1.3 owners). En- 
erCharts is priced at $405 ($195 for Version 1.3 owners)... T&W 
Systems’ $495 EasyCAD, Version 1.03, adds customizable macro 
capabilities and added line breaking, bending, and trimming... Ash- 
ton-Tate and Source Telecomputing Corp. are putting dBASE help 
on-line in The Source through the aid of ATSIG, a special interest 
group devoted to Ashton-Tate users. Pt] 
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A NEW DIMENSION 
IN COMPUTER EDUCATION 


“PC TechVideo provides an in- 
depth overview of the installation of 
computer components. We use it to 
train all our technicians and 
assemblers.”’ 


John Alma, Chief Technician 
for Tech Personal Computers 


‘After viewing PC TechVideo, / 
now understand the basics of how 
my computer works and was even 
able to replace the 1.2M drive on 
my AT at work. PC TechVideo was 
definitely worth the money.’”’ 


Brenda Hudson, Data eniry and processor 
for Sark Enterprises 


"Se 


PC TechVideo is an innovative set of 
two 2-hour instructional video tapes 
which form a complete guide to the 
IBM® and compatible personal com- 


puter systems. Designed for 
everyone, from the complete novice 
to the software expert. PC TechVideo 
provides the viewer invaluable first 
hand instruction in the installation and 
maintenance for IBM® and compati- 
ble systems. 

Part I of PC TechVideo is a complete 
and comprehensive presentation of 
prominent features of the PC family 
including: 

Motherboard architecture 





x 


Memory Configuration and Addressing 
Monitor Technology 

Floppy and Fixed Disk Technology 
Bus Architecture 

Senal and Parallel Ports 


Part II of PC TechVideo shows the 
details involved in actually installing, 
configuring, and replacing: 

Motherboards 

Power Supplies 

Floppy and Fixed Disks 

Drive Controllers 

Popular Expansion Boards 


PC TechVideo provides instruction not 
found in books or magazines. It is an 
essential tool for anyone interested in 
understanding their PC, You can't afford 
not to have PC TechVideo. 
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INTRODUCTORY 


"==, $89.95 


“PC TechVideo is great. With the 
help of PC TechVideo, I was able 
to install a IOMB hard disk on my 
XT without taking it to an expen- 
sive service center.”’ 


Gita Beant, Economics major 
at UC Irvine 





Pc 
be Sfar PRODUCTIONS 





1040 EAST CHAPMAN AVE. 
ORANGE, CALIFORNIA 92666 


OUTSIDE CALIFORNIA IN CONTINENTAL 
U.S. - PUERTO RICO, HAWAII EX- 
CLUDING ALASKA: 


1-800-438-8877 
CALIFORNIA RESIDENTS CALL: 


(714) 771-3560 


SPECIAL 


OFFER 








ORDER NOW 
NAME 
ADDRESS 


Cy. STAVES 7 
PHONE # 


PLEASE RUSH 

PC TECHVIDEO IN 

O vas O BETA FORMAT 

O VISA D MASTERCARD 

© CHECK/MONEY ORDER ENCLOSED 
ADD $3.50 SHIPPING. 

CALIFORNIA RESIOENTS ADD 6% SALES TAX. 


COPIES OF 


0 COD. 











Does the Price 
Include a Ticket 
Outta Here? 


CHARM (complex hazardous 
air release model) predicts the 
location, concentration, and 
extent of «oxic gas cloud re- 
sulting fron, the accidental re- 
lease of hazardous chemicals." 
[t's $9,500 from Radian Corp., 
P.O. Box 9948, Austin, TX 
78766; (512) 454-4797. 























Boxes We Couldn’t 
Wait to Open 


Instructions on the package: 

““T. Cuttape. 

**2. Open flaps. 

**3. Remove the software 
package that will revolutionize 
the accounting software indus- 










4. Find inside a tutorial for 
Pyramid accounting software. 












You Have Relatives 


_ in Cincinnati? 


IBM PC JUNIOR 
With KGB monitor 


and software 
Call 371-3791 





—Classified ad The Cincinnalt Post, 
Sune 7, 1986 


Leadership 

by Example 
CompuServe Information Ser- 
vice’s on-line home-banking 
and bill-paying service isn’t set 
up to let you pay your Compu- 
Serve bills. 


Best New 
Product Name 
SlotMachine, a 21-megabyte 
hard disk card from Kamerman 
Labs, Beaverton. Ore. 









Joke of the Week 


Three IBM staffers out for a dri- 
ve—a salesman, a hardware cn- 
gineer, and a software engi- 
neer—suffer a flat tire. 

The IBM salesman surveys 
the disahled vehicle and says, 
"We need anew car.” 


Silicon Valley 


Counters the hardware engi- 
neer: “*Let’s just swap tires until 
we figure out which one is 
flat.”° 

"Why don’t we just wait a 
while?’’ says the software engi- 
neer. **Maybe the problem will 
fix itself."* 











Heard anything offbeat about 
computers—jokes, typos, odd 
Stories, or outrageous claims? 
Send them to Communiqués, PC 
Magazine, One Park Avenue, 
New York, NY 10016; (212) 
503-5293 or MCI Mail 157- 


| Shopping List: 
2 Chickens, 
Bread, Milk, 

3 Floppy Disks 


Six San Francisco-area super- 


faleci 9301. 
markets now offer trial-size : | 
samplers—not of shampoo or _ We'll send you a PC Maga- 
mouthwash but software. For zine T-shirt and $50 for each 
item used. 


$3 to $6, shoppers can take 
home demo versions of utility 
programs such as the /dea Gen- 
| erator or The Little Black Book. 
I you pop for a working version 


Contributors to this issue: 
Steve Aubrey (classified ad), J. 
Greg Ty! (IBM joke), and 
Charles Bermant (Silicon Val- 





Drafix 1 


(continued) 


+ and use: 256 layers are avail- 
able, cach of which can be 
named instead of numbered. A 
masking system lets you control 
which entities are visible. Plot- 
ter contro] is quite good. With 
drawings stored in RAM, speed 
is good, too, although the sin- 
gle-precision storage—which 
livens things up—results in less 
accuracy than is found in dou- 
ble-precision CADs. 





Drafix Is dimensioning sys- 
tem is first rate. 1t permits hori- 
zontal, vertical, parallel, radi- 
us, diameter, angular, 
centerline. baseline, continua- 
tion, and other types of dimen- 
sioning. 

Text can be entered in any of 
12 fonts, with variahle height. 
angle, and justification. But 
Once text is entered, it can't be 
modified. However. text edit- 
ing is planned for the next re- 
lease. 


later. the trial-pack price is 
credited. 


mentation includes a technical 
relerence and a tutorial. 

The hardware requirements 
for Drafix 7 are typical of seri- 
ous CAD programs. It requires 
312K bytes of RAM, but for the 
largest possible drawings 640K 
is better (images are stored in 
RAM, which theoretically tim- 
its drawing complexity: the next 
telease will support Lotus/In- 
tel/Microsoft expanded memo- 
ry). A math coprocessor is op- 
tional. Drafix 7 requires a 


Thecleat, well -writtendoes ) pointing device such as atieuse 
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‘ 
ley shopping list). 
or digitizing tablet. Video op- 
tions include IBM CGA and 
EGA, and Hereules; AutoCAD 
has more beyond-EGA-resolu- 
tion options. The selection of 
mice, digitizers, plotters, and 
printers is reasonably broad. In- 
stallation is simple and fast. 
Foresight Resources plans 
shortly to release a $95 conver- 
sion utility to import and export 
AutoCAD files. 
All serious CAD users will 
find that Drafix / offers incredi- 
y ble perlormanee Lathe priee. at 


Ilustratons: Heidi King (shopper) and Martha Gradisher iclowns) 


‘ey 9 1B puts an EGA Pius 
in your hand 
NOW! 



















The Best Features: 

Everyone's been talking about their Enhanced Graphic Adapters... but 

you don't want talk ... you want product! STBS got it and STB is 

delivering EGA Pius™ ... NOW!!! 

STB’s EGA Pi’s™ is a universal video board that operates in 16 different 

text and graphics modes, and is compatible with the IBM Enhanced 

Graphics Adapter™. STB's EGA Pizs™ also provides 256K memory 

i ‘ without need for the IBM Graphics Memory Expansion Card™ ... 

= saving you money! 
YOU COMPARE THE FEATURES: 


STANDARD FEATURES 
Supports 18M PC/XT/AT™ and compatibles 


Supporta 640 x 350 for IBM's Enhanced Color and Monochrome 
Displays and compatible monitors 


Supports full 16 colors in 640 x 350 on the IBM Enhanced Color 
Display™ and compatibles 


Supports full 16 colors in 640 x 200 and 320 x 200 for tha IBM 
Color Dispiay 


Parellel printer port 
Soft scrolling, panning end windowing 


Includas PC Accelerator, STB's exclusive utility program which 

provides up fo 10 disk amulators, 3 print spooters and utilizes 

availeble system memory, PC/AT memory above one maegebyte end v 
EMS memory [Lotus™/Inte!" ‘Microsoft™] through STB's Memory 
Compenion/PC™ board. 


Which board sells for 40% less than the other comparable product? eee Sas 


The Best Company 
STB... born to be “Simply The Best”! STB Systems, Inc. has dedicated itself since 1981 to designing 
and manufacturing the best in expansion products for personal computers. 
Proven by performance, STB has earned the reputation in the marketplace of consistently providing 
the most asked for features in each of its expansion products, at a competitive price. “Simply the Best” 
in value on the market today. 
STB carries this concept through from highly sophisticated board design ... to no-compromise 
quality control in every phase of manufacturing ... followed by full functional product testing. 
continuing through all aspects of documentation and support. 
STB leaves nothing to chance to insure that we will remain at the leading edge of the marketplace 
producing innovative products of the highest quality, staying “Simply The Best”! It's not easy, but it’s: 








= 


a 


EGA é 



















7 if 
worth it... to you and to us! CIRCLE $17 ON READER SERVICE CARD 
EGA rius, Memory Companion/PC trademarks of STS Systems, opt en] me a 
Inc IBM, IBM PC/XT/AT™, IBM Enhanced Graphics Adapter, IBM he B Gm # ET 


Enhanced Color , IBM Graphics Memory Expansion Card Simply = = 
Sea Sea antec bineaca ral Gloiiees Mauss Core PC ——— a 
Accelerator trademark of RESICORP. Lotus trademark of Lotus STB Systems, inc. 


Development Corp. intel trademark of Intel Corp. Microsolt 
trademark of Microsatt Corporation. 601 N. Glenville, Suite 125 @ Richardson, Texas 75081 © (214) 234-8750 


FOUR STARS 


kkk 


Paradox’ is the only relational database ever 
to earn this honor from Software Digest. 


In all, 15 relational databases were tested. And when good, see our new version, Paradox 1.1. For the name 
the results were tabulated, Paradox was the only one to of the Ansa dealer nearest you, call 800-547-3000, 
win high ratings in every category. From ease of learn- Dept. 152; in Oregon, 503-684-3001. 

ing through ease of use, error handling, performance 


and versatility. 

So not only *.as it Software Digest’s number one 
relational database, it’s now the only one ever to earn P ARAD Ox 
their coveted four-star rating. And if you think that’s 





Relational Database by Ansa Software 


IOSD cco 

=| 
emo |= | | [el oe oe 
sonnet | mm 
seal amme ——oeaa | al ol 


peaielee fase | Tabet 


RATINGS SS ee 


‘Test results reprinted from cover of Software Digest March 1986. 
Software Digest is a registered trademark of Software Digest, Ine., Philodeipiia, Pa. Paradox is a registered trademark of Ansa Software. 
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OMNI-READER. 


YOUR COMPUTER CAN READ. 
A REVOLUTION IN TAKING WORDS FROM 
PAGE TO COMPUTER. 





1g OB) FN OF.VA I DF 
PRODUCT OF ’85 


WORD PROCESSOR AND The Oil BA 
COMPUTER COMPATIBILITY. 

The OMNI-READER can read text;inte 
most word processors, micro and per-_, 
sonal computers. It attaches through 
Serial RS232C interface as easily as ji, 
modem. 

TYPEFACE QUALITY. 

OMNI-READER has the ability to read 
the recognized typefaces which have dirk 
but fuzzy edges, often created by multiple 


Tivcrterascoexmos, 10 DAY MONEY BACK GUARANTEE 











( 





MANUAL OPERATION. 

Alpha or numeric print is scanned line by 
line by moving the reading head along 
the text. Capable of scanning both for- 
wards and backwards, the reading head 
can be used to input all or selected por- 
tions of text. 













GUIDE RULE. (pat. applied for) 

A specially engineered guide rule makes it 
easy to align text. Because of the unique 
clock track, the reading head can be 
moved at variable speed and still read 
text. sss 












Each OMNI-READER comes with I.B.M. 
PC or Apple Macintoch software’- at no 
extra charge. > . . 






TO ORDER PLEASE CALL 
TOLL FREE 1-800-523-4898 
IN TEXAS 1-800-722-6013 
TECH. ASST. 817-589-0313 


Accepting major credit cards - C.O.D.: 


Expres or send money oraer or check tc: GF. ALS. INTERNATIONAL, INC. 
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TRADE UP OFFER: Send us your master 
diskette for any desk organizer and we'll send you 
DeskSet Plus or DeskSet for 4 Price. 





@ 
Consistently 
Number | Pepe Dest Pas compte Po uses 


including: 
Pop-Up Word: Deluxe text editor with Appointment 


eee 
Software Digest — Rated OVERALL BEST of the 10 desktop epele seg leg gear cel ea 
organizers tested in its June i986 issue of the SOFTWARE handles unlimited file sizes 
DIGEST RATINGS NEWSLETTER. J 
PC Magazine — David Oberegon ~ “... it’s a staggering Pop-Up Calculator: Full 
range of functions... the Pop-Ups offer more functionality ___ function calculator with 10 
than |Sidekick} ... with less memory penalty.” memories and a scrolling. printable tape display. 
PC World on compatibility — Model of how RAM resident pro- Pop-Up Financial Calculator: Goes beyond standard calculator to 
grams should be “well behaved.” perform business and statistical calculations. 
infoWorld — ‘Popular Programs has taken the Sidekick™ idea a Pop-Up PopDOS: Gives you access to important DOS commands 
step further.” anytime. 
Computer Buyer's Guide & Handbook — “the Popular Programs side? Calendar: Pop-Up one month or three months at a time to 
programs are superior In every way. ... DeskSet Plus rates view dates from 1900 to 2027. 
the highest of marks.’” Pop-Up Alarm Clock: Reminds you of scheduled appointments and 
PC Magazine — D. Barnes & S. Venit — “Our number one lets you run programs when you're not there. 
choice among the packages we reviewed is Pop-Up DeskSet, for Pop-Up Anything: Splits DOS into two sections. Run any applica- 
the strength of its integration with DOS and for its speed. We tion without exiting to DOS. 


were impressed with the program's ability to let us transfer data 
from thettioge tp, DealiSet' Piss modiies into ounsprexichest Pop-Up Voice: Automatically dials phone numbers on your screen. 


4 F Pop-Up TeleComm: Telecommunications that receives and trans- 
pe ape Lippe EDITOR'S mits data at 300, 1200 and 2400 baud rates. Supports XON/K-OFF 
sueenioraae | pe to use ‘es (e)(ea and X-MODEM protocols, PBX, long distance carriers. and auto- 
gad pau to boot.” y matically logs on to services ~ all at a single keystroke. 


Pop-Up DeskSet Plus 


Computer Retailer's Guide | Humana! Saas x POPULAR 
Professional Sofware Pro- fim |) tT de PROGRAMS, INC. 


grammers Association ee te 135 Lake Street, Suite 180, Kirkland, WA 98033 

eae ie (206) 822-7065 

Error Handling é 

seveur ? 800-44-POP-UPto order 
Pop-Up telecommunication requires Hayes” compatible modem (800-447-6787) 
Systemt requirements: IBM PC, XT, AT, 3270 PC. PCir or compatible. eck 
Pop-Up. Pop-Ups. DeskSet Plus, DeskSet are trademarks of Popular Programs. Inc. D Set Plus $129.95. DeskSet (without TeleComm) $69.95. 
Sidekick is 4 trademark of Borland International. Plus shipping. 
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SPEED>S Speeds Binary E-Mail 


| before he downloads the file. 


BY BARBARA KRASNOFF 


Sending binary and other non- 


ASCII data over the phone lines | 


can be a real headache. Ex- 
changing data accurately has, 
until recently, required direct 
modem-to-modem transmission 
and was heavily dependent on 
phone-line quality. 
SPEED=>S Corp. has intro- 
duced an on-line service geared 
specifically toward improving 
the accuracy and efficiency of 
clectronic data exchange. 

Similar to MCI Mail or Com- 
puServe, SPEED>S users are 
given an on-line address or box 
number through which they can 
send and receive messages. The 
difference is that SPEED>S is 
specifically geared to the trans- 
mission of programs and non- 
ASCII files, and error-checks 
with the Microcom Network 
Protocol. 

New subscribers purchase 
the SPEED>S Electronic De- 
livery, Version D. software and 
manual. The program disk 


(which already has a unique 


four-digit address for use by the 
system) prompts for the infor- 
mation it will need for registra- 
tion: name, address, local 
phone access number 
(SPEED>S uses the UNINET 
network), and method of pay- 
ment. You also get a password 
for the first time you dial into 


The | 





the system. Once you’ve eom- | 


pleted initial registration, the 
process of ealling and signing 
onto the service is fully auto- 
mated. 


Menu Driven 

The SPEED>S on-line ser- 
vice is completely and carefully 
menu-driven. Rather than ask- 
ing for the name of the files you 
want to transmit (a memory 
game that most communica- 
tions systems play), it displays a 
listing of your disk directory, 
including file sizes and trans- 
mission times. SPEED>S also 
gives you the option of includ- 
ing a 100-character note that 
will be diuplayed! to the recipient 





Once you've told it what file 
to send to whom, the system 
takes over, pulling in your data 
while your screen keeps track of 
how much of the data is left and 
how long you still have to wait. 
A 31K-byte program took 9 
minutes to send and another 9 
minutes to download at 1,200 
bits per second: a 72K-byte pro- 
gram would probably take 21 
minutes. Those who are famil- 
iar with exchanging data on-line 


know that these delays are nor- 


mal and can’t be avoided. 

Reeeiving Tiles is equally 
well implemented. It even in- 
cludes a polite message that ap- 
pears after the file has been sent. 
informing you that if the trans- 
mitted program is not satisfac- 
tory, you can immediately have 
your account credited. 


Subscribers Only 
SPEED>S has the same lim- 
itation of all the other electron- 
ic-mail systems: both the sender 
and the recipient must be sub- 


seribers. But unlike inost other 
such services, it neither asks for 
an annual [ee nor charges Tor 
on-line time—once you've 
bought the software. you pay 
only for data sent and/or re- 
ceived. 
SPEED>S Corp. has added 
a few enticing extras to its sys- 
tem. As well as sending and re- 
ceiving files, users can also or- 
der from a limited number of 
commercial programs and tem- 
plates (once the program is 
(continues) 


Formatting Program Code and Beyond: 
Aldebaran Labs’ Source Print 


BY VINCENT PUGLIA 


Occasionally, a utility comes 
along that makes a program- 
mer’s life much easier. Source 
Print is such a program. It con- 
tributes to the programmer's job 
by organizing code into a legi- 
ble format and by helping to or- 
ganize the documentation and 
debugging processes. 

Source Print supports five 
popular PC languages—Pascal, 
Modula-2, dBASE, BASIC, and 
C—as well as ASCII text. Users 
input commands at the DOS 
level by invoking the utility's 
executable name, the input file, 
the output file, and any optional 
switches. Options range from 
automatic indentation and se- 
lective keyword emphasis 
through cataloging (table-of- 


| + . 
contents creation and line num- 


bering) to manipulation (extrac- 
tion of specified lines or blocks 
and imbedded printer control 
sequences). Also available are 
options to cross-reference in- 
dentifiers, mark nesting levels, 
and outline code structures. 
Where Source Print contrib- 
utes the most is in its structure- 
outlining feature. Usually, the 
programmer has to sit down 
with the printout and, with the 
help of a ruler and pencil. find 
tne matching END for cach BE- 


GIN. The tedium and opportu- 
nity for error grow exponential- 
ly with the complexity of the 
code. By setting the appropriate 
switch, you can have Seurce 
Priut draw lines connecting all 
of your program's nested 
blocks, whether each keyword 
is on a separate line or not. 


Smart Merges 

Also indispensahle is Source 
Print’s ability to selectively ex- 
tract lines for printing or for 
merging into another file. You 
can designate up to 16 files as 
the input and set each line range 
to be extracted from one line to 


the total file length minus one | 


line. You extract code hy line 
numbers, imbedded identifiers 
(titles and suhtitles), or a combi- 
nation of the two. You can also 
generate a tahle of contents with 
the imbedded identifiers. 
Source Priut’s automatic in- 
dentation feature allows you to 
set the number of spaces for in- 
dentation or accept a default of 
four spaces. If the source code 
hay indentation, the program ig- 
nores the original indentation 
and imposes its own. If line 
numbers are present in the code, 
as in BASIC programs, the 
numbers are right justified and 
the program code is indented. 
{continues} 


Aldebaran’s $97 tility, Source Pra. offers a structured outline format feature that 


I ED ie colin Weg 
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SPEED>S 


(continued from preceding page) 


downloaded, the manuals are 
sent on by mail). The 
SPEED>S package also in- 
cludes a neat little communica- 
tions program that is prepro- 
grammed for MCI Mail and 
CompuServe. 

Of course, there are many 


SPEED>S Electronic 
Delivery, Version D 
SPEED>S Corp. 

430 First Ave. North 
Minneapolis, MN 55401-1713 
(62) 341-0920 

List Price: Software: $50 fora 
single package, $60 for a two- 
package unit. Price per | ,000 
characters (K) delivered: 12 
cents per K up to 100K; 7 cents 
per K over 100K; 3 minimum 
per delivery. Volume discounts 


Source Print 


(continued from preceding page) 


Because Source Print is pri- 
marily a structured formatting 
utility for source code, it has 
limitalions in the way it handles 
missing keywords. When 
Source Print finds nonmatching 
keywords, it notes this on the 
command line and marks lhe 
output file with exclamation 
points. If a block has an end but 
no matching beginning, the line 
containing the block ending is 
marked. If the nesting structure 
is opened but not closed, the 
marker appears at the end of the 
text. But in both cases, rather 
than stopping execution, Source 
Print continues pairing off all 
available keywords. Conse- 
quently, any pairing after the 
missing keyword may be incor- 
rect. 

This, though, is a minor limi- 
tation. To expect the utility to 
insert the missing keyword 





would require at least two more | 


passes and could result in even 
more errors. Between the mark- 
er and the outline, you have 


enough information to locate | 


and correct the error. 


Source Print’s manual effec- | 


ways to send and receive com- 
puter data, and large computer- 
ized corporations equipped with 
their own networks will have no 
reason to subscribe. However, 
SPEED>S is a well-planned, 
telatively inexpensive, and tru- 
ly efficient way for smaller 
companies or individuals to ex- 
change data with a minimum of 
fuss and bother. ae | 


Learning dBASE lif Plus: 
A Total Approach 


BY IR!S KNITTEL 


1 admit it, I'm a creature of hab- 
it. I settle down comfortably 
with something familiar and eye 


| new things with suspicion. So 


when tried-and-true dBASE I 


| metamorphosed into dBASE III 


are available. 

Requires: 256K RAM, Hayes 
or Hayes-compatible modem at 
1,200 bps or higher, DOS 2.0 or 
later. 

In Short: A well-organized and 
well-presented data-transfer 
system recommended for indi- 
vidual users or sma] corpora- 
tions that need to exchange non- 
ASCII data on-line. 
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tively documents its capabili- 
ties. It also offers a quick-refer- 
ence card, examples, and a list 
of reserved words for the sup- 
ported languages. 

No one can argue the impor- 
tance of having well-document- 
ed, legible source code. And 
Source Print delivers just 
that—at a savings in both time 
and money Ihat you can’t afford 
to ignore. ae 


Source Print, Version| .21b 
Aldebaran Laboratories Inc. 
3738 Mt. Diablo Blvd. ,#312 
Lafayette, CA 94549 

(415) 283-7084 

List Price: $97 

Requires: 192K RAM, DOS 
2.0 or later. 

In Short: If you program in any 
of the languages it supports, 
Source Print will increase your 
productivity and cut down 

your debugging time. Not copy- 
protected. 
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and again into dBASE HH! Plus, | 
felt betrayed by an old and trust- 
ed friend. Not only was I being 
left in the dust, but the dust had 
settled. 

For dBASE users like me, 
TLS Software's A Total Learn- 
ing Svstem for dBASE I Plus 
(TLS) can ease the pain of prog- 
ress or teach the program 
afresh. 


A Walking Tour of dBASE | 


TLS takes you on a general 
walking tour of the Assistant, 
dBASE Ul Plus's pull-down 
menu system. The tutorial is or- 
ganized in six parts: Introduc- 
tion, Creating a Database, Up- 
dating the Database, Creating 
an Entry Form, Accessing the 
Database, and Generating Re- 
ports. Each section enlists your 
participation in working with 
specific examples. 

TLS supplies you with the 
core of information you must 
know lo use dBASE Ill Plus. 
There are a few rough edges, 


} though. First, there’s no way to 


get back to a former screen if 
you missed something—short 
of paging through the whole 





chapter again. In addition, the 
tutorial jumps around too much 
between menu categories, and 
some of the continuity is lost. 
My version also had a few Hlle- 
gal Command notations that oc- 
casionally popped up in the left- 
hand corer. And for those who 
are used to instant gratification, 
the disk-generated entries may 
seem a little sluggish. 

TLS will give new or inter- 
mediate users a good overview 
of database management. This, 
in turn, will enable them to go 
on and really learn dBASE fi 
Plus by using it with their own 
applications. 


FACT 
FILE 


A Total Learning System for 
dBASE Ul Plus (entry level) 
TLS Software Inc. 

2005 W. Cypress Creek Rd., 
#4 

Fort Lauderdale, FL 33309 
(305)771-2100 

List Price: $59.95 

Requires: 256K RAM, DOS 
2.0 or later. 

In Short: A concise, easy-to- 
follow way to cither learn 
dBASE I Plus from the ground 
up of to update your knowledge 
of earlier dBASE versions. 
CIRCLE 603 ON READER SERVICE CARD 
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TLS uses interactive screens to teach building databases and entering data in dBASE 
(tl Plus. Here. the user enters data into a fictional travel agency database. 
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“RUNS ALL MAJOR SOFTWARE WRITTEN FOR IBM” 


*FCC APPROVEO * 8 EXPANSION SLOTS 

© 640K MOTHERBOARD #5150 STYLE KEYBOARD 

# 1-360K FLOPPY DRIVE * (LLUSTRATED OPERATIONS MANUAL 
* 135 WATT POWER SUPPLY #1 YEAR LIMITED WARRANTY 


Call for a custom configuration. we customize to your specification For 
maximum efficiency, add a hard drive and DYNAMIC ENHANCEMENT 
PRODUCTS! AT Keyboard — add $20. 


AT&T 


286 © 256K 
IBM PC AT | © CESKPRO 256K, 1.2 MEG, * 360K floppy 
ENHANCED ; ae Han OReeete * Monochrome 

4 ° 20 MEG HARD DRIVE... . monitor 
°512K RAM i PORTABLE $ 
tamer oe eee 1777 


_ DRIVE D © 256K 360K DRIVE 
a 7 20 MEG HARD DRIVE ..... 


DESKPRO : 
© BAOK 360K DRIV 
20 MEG HARO ORIVE $2295 
+ BOK, 380K ORIVE, 20 MEG 
HARO ORIVE, 10 MEG TAPE $2395 
All models available, CALL 40 MEG . $2495 


| 


Hard Oisks 
20 Meg 30 Meg 45 Meg 


$409 S499 $695 


Fully DOS compatible, Each system comes complete with Ready-to-Install Hard Disk, Cables, Controller, 
Manual, Software, and Mounting Hardware. 1 Year Warranty. Call for quote on larger hard disks. Add 
$150 for External Case. 


“Make your PC/XT inte an AT” 


Se ee aa baesliae kee) ; : - Each DYNAMIC CARD DRIVE comes 
3 80287 SOCKET : Dynamic Plus Dynamic TMF complete with an easy to install card 
tion XT MULTIFUNCTION CARD AT MULTIFUNCTION CARD that incligea pi Hard Orie. 
» NO SOFTWARE SENAL + RAM DISK oSERIAL «GAM © § 1 49 9 

NECESSARY LEL * SPOOLER $1 29 + PARALLEL 


© GAME *UPTO2MEG RAM wiok 
64K RAM $9 256K $26 





Penmouse+: 


REVIEWS IN BRIEF 


The Mouse 


Without a Tail 


BY GERARD KUNKEL 


Give us freedom! PC-based art- 
ists have been plugged in and 
wired up to the computer for 
long enough, Our mice have 
their tails in the trap, and our 


digitizer pens are chained to the 
tablet. How are we expected to 
draw, point, and sketch cre- 
atively with something always 
tugging in the other direction? 
Well, Kurta Corp. offers an al- 
ternative that sets us free. 


Kurta Corp 's $295 Peumouse+ is a mouse/digitizing pad combuation that sets artists 
Jree from their PCS bv senaing signars 10 the tabler pv radio waves. 


EasyLAN gives you the benefits of network- 
ing your PCs at a fraction of the cost—$79.95 


per computer. 


» EasyLAN lets you share expensive print: 
ers using standard print commands—at 





The Penmouse +, a cordless, 
penlike device, uses radio 
| waves to communicate with its 
8%- by | !-inch tablet. The tab- 
let is plugged into the computer 
through an RS-232 serial port 
and has a very accurate 200-dot- 
per-inch resolution. When test- 
ed with Z-Soft Corp.’s PC 
Paintbrush and Softel’s Video- 
grain, the Penmouse+ tracked 
well, even when drawing with 
fast circular motions. 

Since the Penmouse+ func- 
tions as both a digitizing tablet 
and a mousc, itcan read the pen- 
to-tablet position as absolute co- 
ordinates (like a digitizing tab- 


(like a mouse). Switching 
modes is easy: just depress the 
pen tip on the appropriate icon 
on the tablet. The Penmouse + 
also includes a ulility called 
Pensmith, which lets it run any 
program that supports the Mi- 
crosoft Mouse. In this mode, 
the pen operated Nawlessly with 
AT&T's Targa Tips image-cap- 
ture and paint system. 

The pen has two buttons and 
Datipswich. Siice dhe Pen 





let) or as relative coordinates | 


mouse + communicates with ra- 
dio -vaves, it has the unique 
ability to draw through paper up 
to ¥ inch in thickness. This is 
useful in tracing diagrams or 
other intricate shapes. 

The pen has a few problems, 
notably the top-heaviness and 
unwieldy shape caused by the 
battery that powers it. Allin all, 
though, this is stilt a small price 
to pay for freedom. ize 


PC FACT 
FelebukE 
Penmouse+ 

Kurta Corp. 

4610S. 35th St, 

Phoenix, AZ 85040 

(602) 276-5533 

List Price: $295, including 

' SpeedSelect and Telepaint soft- 
4 ware 

Requires: One serial port. 

! In Short: A cordless mouse al- 
" ternative that replaces both a 
mouse and a digitizing tablet. 
CIRCLE 60 ON READER SERVICE CARD 





=] Product Support 
EasyLAN users have access to our respon 
sive, professional support staff and the 
24-hour on: line Product Support Center. 
ee 


prices comparable to A-B switch boxes. 

> EasyLAN operates across a single commu: 
nications line, allowing you to transfer files in 
any direction. Every PC can be both a work: 
station and a server. 

» Network operations are user transparent 
and take place in the background. 

» Modem access with auto-dial and auto- 
answer ts standard. EasyLAN provides pass- 
word protection, disk/directory access 
restrictions and file locking. 





Tit does all you need why spend 
more! It is the ultimate example of 
practicality in a local area network.” 
—PC Magazine. 


Installation and Operation 


Thousands of FasyLAN networks have 
been installed using our Network Install Pro- 
cess. FasyLAN commands such as EZDIR, 
EZCOPY, and EZTYPE are almost identical 
to DOS. 








Letter Quality 


EasyLAN Office Network 





‘I brought access to a laser jet printer 
Sor $80." —CONOCO Oil user. 


Specifications 


>» EasyLAN connects up to 18 PCs, XTs, ATs, 
PCjrs or compatibles using RS232 cables and 
ports. PCs can also be connected using port 
selectors, and digital PBXs. 

» PCs operate to 19,200 baud; ATs to 

56,000 baud. 

» Memory required—20K bytes per 
attached PC. 


® It's not copy protected. 

‘IT look for products that make my job 
easter and save my company money. 
EasyLAN does both.” 

—Mini Micro Magazine. 


CIRCLE $20 ON READER SERVICE CARD 





“The value is high RQ QQ’ 








— InfoWorld Report Card 
For Ordering & Configuration Help Call 
1-800-835-1515 
In CA 408/738-8377 
Ask about the FasyLAN evaluation package 
VISA MasterCard coD 
Sample Prices & Order Form 
Amount 
2 PC Network $159.90 
3 PC Network $239.95 —— 
Additional PC's = @ $79.95 ea. ——— 
2 Port Board $219.95 ———, 
30' Cable $49.95Qy__ 
TOTAL ORDER 





Server Technology, Inc., 1095 £ Duane Ave. Suite 107, 
Sunnyvale, CA 94086, 
Telex 5106003481 


In England, Tashk] Computer Ltd 041-904-4467 





... ABOUT ANALYZING 
YOUR D AT, ‘A You might be spreading your 
¢ spreadsheet a little too thin. Or 

maybe youre starting from scratch. But if you're serious 
Sock data analysis, you're ready for SPS +” —a full 
software family that brings you six high-powered ways 
to complete any data analysis task. 

Enter it. SPSS/PC+ Data Entry” takes the effort out 
of entering and correcting data. 

Analyze it. The SPSS/PC+ Base Package pro- 
vides a powerful array of statistical and reporting 


procedures. 
Examine it. SPSS/PC+ Advanced Statistics” lets you 
get more serious with your data. 


Table it. SPSS/PC+ 
ready tables instantly. 


SPSS/PC+ runs on IBM PC/XT/AT’s with hard disk. Contact SPSS Inc. for compatible 


jables™ produces presentation- 


Chart it. SPSS/PC+ Graphics” featuring Microsoft® 
Chart creates show-stopping graphs and charts. 

Map it. SPSS/PC+ Mapping” featuring MAP-MASTER™ 
—our latest option—creates maps where vast amounts 
of data can be summarized and presented in one, 
simple picture. 

+ products are being put to productive use 
by serious fact finders in business, government and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus ool eall is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. 

So if you're serious about data analysis, step up to 
SPSS/PC-+. For details, contact our Marketing 


Department. CALL 1 /312/329-3640 





SPSS Inc, * 444 North Michigan Avenue, Suite 3000 « Chicago, Iilinots 60611 
In Europe: SPSS Europe BV. ° PO. Box 115° 4200 AC Gonnchem, The Netherlands « Telephone: +31183036711 © TWX: 21019 


microcomputers. 


Data Entry SPSS/PC+ Advanced Statistics, SPSS/PC+ Tables, 


SPSS/PC+. SPSS/PC+ 
pale ler tat aed Me coE De CeMnRAr of SPOS be OF ee DRRTUENY Oates Ritts: Chart andl MEsGech re becernata' cl Miescacti Comoran MAP-MASTER ts a 


‘© 1986, SPSS Inc. 


CIRCLE 172 ON READER SERVICE CARD 


2 PC CST) le 


BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%, 
AND GET 14-30 DAY SOFTWARE RENTALS‘... 


Every few months, The NETWORK saves its 
members mora than $24,000,000 and processes 
over 100,000 orders. 


5 Seat viallhs 
govern rane pani fadividuals, 


CALL TOLL FREE 
1-800-621-S-A-V-E 


(Orders-- Membership and Advice!) 
A159 


In Minols call (342) 260-0002 
Your Membership Validation Number 
You can validate your memberstip number and it you wish 
place your first money-saving order over the phone by using 
your VISA, MASTERCARD or AMERICAN EXPRESS 
Our sales consultants are 
‘on duty Mon.-Fri. 6:00 AM to 7:00 PM, 
Sat. 0:00 AM to 9:00 PM CST. 
PERSONAL COMPUTER NETWORK 
320 West Ohio Street 
Chicago, Iilinots 60610 
Cail now...Join the PC NETWORK and start saving today! 
Customer Service and Order Status (312) 200-1567 
6:30 AM to 4:30 Pl, Mon.-Fri, CST 


PC NETWORK « MEMBERSHIP APPLICATION 


mS | Chon be ca rn pa smartest a Sele Ce are 
thousands of computer products af a} just 8% above DEALER WHOLESALE ES | wel 
ate0 penodicalty recewe THE PRINTOUT a special up date on merchandise at pric 

BELOW aven those in my wholesele caialog and all he other axciusve money-saving 
services avaiable to Members 





(am under no obigation to buy anyihing My completa sabataction 1s guaranteed Please 
check (11 a8 bores thal apply 

Special Ui Fh Mombership® 

with 30 Day Rentals 

One-year membersmp for $15 

‘Two: year member ship tor $25 


Genie Membership 
with 14 Day Rentais 
Fc! bona hn here 


‘$15 ISAVE $1) (SAVE $5) 
Business Software Rental BOTH Bumness and Game Software 
Library tor $25 80d por Rental Libranes tor $30 add) pel year— 
year—with 14 day reniats with 30 day rentata 
Rental “VIP membera receive advance notice on 
Library lor $10 edd! per year Wmited quantty merchandise specie 
Bit my Credit card ViSA = MawterCard = Amancan Express 
ex COLLET TEE) 
Number 


Eap Date 





year 
1 Check oF money order enclosed for $____ 























Name. 
Address. Apt No 
Cay, ‘Skate, Zp. 
Telephone 1 ( 
Please provide the teliowing information to insure compatifiltty with your aystem 
{check adi bores that appty): 
18M AT APPLE tle APPLE ic, APPLE it 
am PC MACINTOSH usa APPLE il 


Otier — 


‘Segnature. 
1Signature required lo vahdate membership! 
Copynght © 1985 PC NETWORK INC. 





Listad balow ara just a 


few of the ovar 30,000 products available 


at our EVERYDAY LOW PRICES! 


GAMES & EDUCATIONAL SOFTWARE 


(Plasea add 61 shipping and handling for each tile ordered trom below } 






































































Wholesale Whotesate 
Bluechip Menonare Ov Baron we Tycoun $28 99° Microsoft Fignr Somuvator $27 00" 
Broderbund Ancient Art of wa 2275 = Mouse Syatems PC Paint Turn yout $965" 
Broderbund Lode Aunne: PC nto a Curor Macmtosn' 
GBS Goren Srape Mace Easy fh Master? 18 75° 
CBS Masterng the SAT Sierra On-Lina Kings Quest 2475" 
SDEX Traenng toy Wore Sate Spectrum GATO 16.00" 
mprehensive ini to Personal Compute eat pret er ncaiaar iomrery 1 
Rapa sg Buster Wora antace Rien ib a Ep ohne om} a 
wt 
Individual Ete 4 2075" 
Individual feats anc 19 25° 
Pintocom > site ao 
& Intocom 
BUSINESS SOFTWARE 
{Piensa acid $2.90 shipping and handling tor each tile ordered from below } 
> Aanton-Tare . f+ $20800' —MigroRim Ai Base 5000 $285 00° 
B Aanion Tare * 38500° — Mierosott C Compare 209 00° 
Boriand Sidericn 'Protectea 2400" pM Microsatt eh te 202 00° 
Bortend Tuo Pascal 3900 Microsoh Muinpian 101 00" 
Turbo Pasca’ 608 34.00" 55 00° 
Bouend Superke) $1.00" Bouars 8 Sense $5 00° 
Breakthrough yare Tine Line 20 203 00° 78 00° 
Gentead Point Copy 1 Pc 1828p wate pie 100 00° 
Computer Associsies Supercate 1V 3730.95 Mullimate Munimare Abversage 270 00° 
Gigitat Research Ger Deshtao 28.00 MOBS Knowieogeman 2 228.00" 
Oigital Research Gem Drow N00" pw Moca th» oy $2 00° 
Enartronice Energrapnics 143.00" Norton Commander 36 00° 
FGS Fastpack 85.00° Open 6; hema ARINVGL AP Ver 3X eu 395 00" 
Funk Software Suieways 320° Power Base Pouce Base 200 00° 
Harvard Harverd 17.00 esl Word GL APA PR or OF INV es 350 00° 
Harvard Marvard Tote) Proyect Manager 225 00° Rosaaoltt Prokey Version 4 65 00° 
Hayes Smactcom I—New VT 100 Emutator 9500 = Ryen McFarland AM COBOL (Dev Syatem) $20.00" 
Human Edge the Management Exge 2400° Sama Samna «Word Processor 340 00° 
& Humen Edge 7: PI thin 2400° — Satetite Software Word 100 00° 
Intecom Cornerstone 65.00" Sonoryte Serra 38.00" 
Lifetree Vowkauriter si 128 50" Group EF 293.00" 
Lotus Lous 123 275 00" Software secs BES Fue Wide Graph 68.00" 
Wie Wordstae 2000 209 00° re Puta 'S Report 59.00" 
MicroPra Worastar 2000 + 30000 Soren’ Supercar 169 00° 
HAROWARE 
(Please aid shinping and handling charges found in italics next fo price} 
COMPLETE SYSTEMS MULTIFUNCTION CAROS 
Macintoah Appie tic the CALI AST SuPonPremum » Ox 9998.00" 12.50: 
6300 PC CPu2 a1 rT800 136 24) b> AST ws 139 00° 
640K 2 Floppy | Sena! 1 Paratie! Mono Montor AST 10 Fis 12000 4350 
COMPAQ Hard Dskh20Ve 191000 4128 past ~ oF 12500 =|. 
Portable 1 Floppy w 256K Qusdrem Gold Card M000" 250: 
COMPAQ DesrPro 9,910.00" /41 26: 384K Muittunchon Color Card w OK 
Hard Dish 20V6 w 256K 1 Floppy Tecmar Captain Muintuncron Caro On 10900° 1250 
MPO BL ne 1025 00" Db Lit 512K Memory « 65 00° 
CORK 4 vow D ithe Buin apg 72.00° 
Hains 1.36200", tant 
tain FC AT ai Congs CALL Bo. 
18M PC AT Base Unt 287800" 60.97" Cer) 
1 2MB Floppy w 256K Dt Mun 10 00 00° 
DISK DRIVES & CONTROLLERS, ae i 
Ormega Beenoum Box Quai MB Orves $1.71000" 36 tu: ) 
PC NeIwor Sh ye ’ Chizen MSP 10 NEW" $22800° 4 ee 
‘Autobot Drive by Seapate oF or Stogon t60CPS BOCOL Frc + Trac 
PC Network !0M8 7, 34000 948) Citizen RISP 15 NEW" 34000" * 34 
Same JO weed roaa 8 $ Desa Pro '60CPS }. Fre 6 Tia 
Network Tape Backus 496.00' +10 49) Citizen 4tSP 25 NEW! 400 ad 
Halt Hegnt w controller 200CPS 132004 Fri + Trac 
DPC Network ites ee re 70.00" 3 Citizen Premuere 35 NEW! 42000" sn" 
Tandon 2008 Hara Cano 400 840 ASCPS Dasyarwe! 122COL Fic « Teac 
q 5 120 00 Citizen 1200 2025CPS 10 w Track 16900" 365 
367 09° Epeon Lx 80 100CPS 0COL LO Moe 22500" 4 49 
Autodoat Dives ‘by Seagate oF Micrascrence Epson Fx 05 34800" 1745 
Epson | = Gets 505 00° q 
MEMORY CHIPS. B Eaton 6 State 
Ta aaa See See ery tm Yon Ree SOE ae 
“ + i Letter ity Frente ond 
ReRiOrneRCIABeRIoC ce Lae: NEC 8850 SSCPS Prner ie tat 
osex namic Ram Chiza 200° NEC Ain Wrder P 7 160 6SCPS 182008 torte Wwe 
B 128K AY Moines Beard Civps « . - $ 50° 5 
Lg Intel = - 99 50" 2900 t 
MODEMS 425 00 
Mayes cies + 6825 00: a Ae m 
Smartmodem 12008 Panasonic Xx P1091 120 75 Z2CPS 220007 475 
eee er Oe tO eerste et 800" 12.50! Beesonic KX P1092 180CPS w Tacior 32900 sts 
Hayes Smartmogem 12008 Aiore 26500° 1250: Temniba NEW'PI41 210CPS 132C0L = OD 15.2° 
Hayes Sratmodem +200 3a000° 500: Tashba 351 Pay Se: 288CPS 132COL §=—HOO"29 34 
UB"Robotlea, Cover P4S0PS Moco, 34800" 1500) 
ice Courier a 00: 
ALL Rees me 100°. HAYES Zorarione VIDED CARDS 
& 1M 1200 Com 129 00° Hercules Cour at 1 
B ilib 2400 Com Eataroat Broo Hercules Aonccrrome Gragncs cavas “IeROD E30 
D IW) 1200Comineraln: = * + 11800" Parathse New Moduiai Graphics Card 218.00" 2 50 
3 
MONITORS Persyat B08 Coa Une M 2 
Amdek Vioeo 3104 Amber TTL Morte $13000° +3 00 Ca ah Noro Quarty 
Amdek Color G00 High Res AGB Monitor 36500" 17g: Bh Itt EGA Plug +. +++ 
Amdek Coty 722 NEW Ennanced so00° 1929) LOU ie J eee 
a Amber 18M . Morutor 1S 00+ " * a 
NEO oe 02 thom nays Roe Coo Won tae" 0 aes) | PON Coleg ESS ie mone 
Princeton Hx.12 M730 1837: 
princeton Hk 126 RGA EGA Monte 44508. 13.20 ACCESSORIES AND SUPPLIES 
Princeton V2 1 15.00" . 
Supports Ether Mono or RGB Cards Le ote eee 
Taran 630 Hagn Bes RGB Monto gesoo act es 53° 
Texan 630 Highest Res 1"AXin400) 43600" 82°. 3 
Cureatty Avatatie Wiwks wih Persyst BOB Cara . 
PC Nelwore - H ‘9 00" 
+PC NETWORK Members pay jutt + abaya ihe whytesne es 5 ae 
pee Piva oped isles ’ SMA PCDnc.miate Reytusd Temutes en SER TY 
. 4+ aJlus DBase Mut mate ang thes 
: v Sony D5 OP Dxseres wes ty. 
ite We Printer Paper 268) Sweets 17007 +r 
‘ Atel ne Petts non sieve when Awe 





{RENT BEFORE YOU BUY —Memoers are etgp0ie 10 jon the NETWORK S Business and Game Sottware Rental Ler aros to evaiuaie products 





fora full 14 \Regutar) or 301V | P )dayalo seed they meet your needs And the NETWORK S senia! charges are la less than other sofware 
rental Services —JUST 20°. OF THE MEMBER WHOLESALE PRICE We testure over 1.000 available littes in IBM Apple/Mac and CPM 





~COMPLETESYSTEMS  —t™ 











IBM PC BASE IBM PC 
SYSTEM HARD DISK SYSTEM 
(BM PC w/256K (BM PC w/256K Pies WITH THESE 1 5 
Floppy Drive Controller Floppy Drive Controller 
2 Double Sided Double 1 Double Sided Double UNIQUE BENEFITS 
Density Disk Drives a Density Disk Drive 
Mix and Match with fk \—enentft Y Half Height Hard Disk COST + 8% PRICING — The NETWORK purchases mil- 
your Favorite Monitor s lions of Solis in merchandise Sach montt fou benetil ge 
and Printer! ie w 200 Peter amuascaianesoe one stat ver ome 


OUR 600 PAGE WHOLESALE CATALOG — Members re- 

ceive our 600 page wholesale catalog containing over 30,000 
hardware and softwara products lor the /BM PC, APPLE and over 
§0 other popular computer syslems THE NETWORK'S CATA: 
LOG I The LA RGEST SIN COMPILATION OF PERSONAL 
COMPU PRODUCTS AVAILABLE TOOAY.NOW UPOATED 
QUARTERLY! 

IN-STOCK INSURED FAST HOME DELIVERY —Tha 

NETWORK mainiains a giant mi lion dollar Inventory 
of moal popular producta, allowng us to ship many orders trom 
stock Non-stock ilema are yeicary malnalner in local wara- 
houses just days away from The NETWORK and YOU Wea pay ait 


nsurance expenses on your shipment AGENCY OVER- 
KOH? SERVICE 1S AVAILABLE ON REQUEST, 

DAY URN POLICY —tf you are not aatiatied, tor 
th any ha ‘are component purch 
within 10 daya of receipt, we wilt r 
aa ahipping) with no questions sske 


5 i SERSHIP SATISF ACTION GUARANTEE — It lor 
any reason you are nol satistiad with your membership within 
30 days. we will relund your dues (N FULL 


EXPERIENCED CONSULTANTS — The NETWORK hires 

consullants, nol ordar lakars, 10 aid you in product selection 
Our consulting stalf possesses in excess of {50 man years ol per- 
sonal compular produc! experience We back our conaultanta 
with our money back guarantee: |F ANY PROOUCT RECOM- 
MENDEO OUR CONSULTING STAFF FAILS TO PERFORM 
O— WE WILL TAKE IT BACK AT OUR EXPENSE 


$1,025.00* mi" “*"\ $1,467.00* 
























PORTABLE 
HARD DISK SYSTEM 
256K/1 Floppy/20MB Hard Disk 






DESKPRO SYSTEM 
256K CPU/1 Floppy/Hard Disk 





































[ea _ 
$1,910.00* ($1,999.00* wos 
$1,910.00* woe 


Wholesale Prices Change Rapidly...if you ever see a lower price advertised anywhere 
please call! You will find the Network's Price will elweys be the beat! 














FREE TECHNICAL SUPPORT — The NETWORK supports 

every product it sells Our qualitied TECH-SUPPORT staff will 
help you assemble your system, interpret vendor documentation 
and get yout sottware and hardware to work WE WILL GIVE YOU 
ALL*THE HELP YOU NEEO, WHEN YOU NEEOtT—FREE! 


BUSINESS RENTAL LIBRARY — ati mem- 

‘an join our BUSINESS RENTAL LIBRARY featuring 
over 1000 avaslable titlea tor just $25 PER YEAR above the basa 
membership tee Thia entitiea you to rent buainess aottware AT 
JUST 20% ot the OIS RICE FOR A 14 OAY PERIOD. If 
you decide to keep th @, the entire rentet fee ia de- 








| 64K IBM PC MEMORY EXPANSION KITS 


Quantity Discounts Available. a 
Guaranteed for Life! 4. a , 

























duc trom the purch IP MEMBERS GET A FULL 
300. ‘or juat $30 a @ V.I.P. baae tee. Thia alao in- 
clu the game library privilegea tor e $5 combination 


5’ SS/DD 


$6.95°~ 
near 


NAL PC HARD DISK 


Low Power/Automatic Boot Works on standerd PC's 
and Compatibles. Includes drive/controlier/cables/ 
mounting hardware and imstruchons 






tg SOFTWARE RENTAL LIBRARY — 
The Game Rental library is avarlable to members lor just $10 
PER YEAR and parmits evaluation (or just enjoyment) of any 
game or educational sottware product as above 
1 0 SPECIAL SAVINGS BULLETINS— THE PRINTOUT 
— Issued Quarterly at no charge to Network members onty! 
The Printoul contains ail the New Producl listings and price 
changes you need to keep your Catalog up todate Also we buy 
excess dealer inventones and store bankruptcy closeouts. which 
we turn around and make availabte to our members at lantastic 
savings via THE PRINTOUT. 


1 1 DISCOUNT BOOK ae aA with numarous 












1/2 HEIGHT DS/DD 
DISK DRIVES 


The Network buys direct 
and makes fantastic deals 










































with manufacturers like 
es publishers and distributors, Tha NETWORK has assembled 
Tanson/GGe Shar chimney 10MB a library of ovar t000 compuler relaled books and manuals al sav: 
pels te $299.00* | 4 o memocnsni nercnnat bonus 
rives MEMBERSHIP REFE BONUS — Our most valu- 
PCVAT/XT/or Compatible 20 MB 1 2 able source of new members 1s you! To date atmost 40% of 







our members heve been reterred by word of mouth trom other sat- 
istied members For those ol you whoreler new members. The 
NETWORK will credit a cash bonus lo your accounl applicable to 
any tutuse purchase 
1 3 CORPORATE ACCOUNT PROG RAM — aimost 50% of 
The NETWORK s members are corpoals buyers and users 
{see opposite page teft) The NETWORK can establish open 
account stalus and assign designated account managers to ex- 
pedite orders. and coordinate multiple location shipments 
1 QUANTITY DISCOUNTS —For large c ‘ations, clubs, 
and repeat or quantity buyers The NETW RK can extend 
additional single order discounts, when availabte to us trom our 
manulacturars and distnbutors 


BULLETIN 


$78.00* 367.00* 


Quantity Discounts Aveilable Quantity Discounts Available 


Word Perfect 


$180.00* 
MultiMate” 


*Members pay 8% above this wholesale price plus shipping 


CALL TOLL FREE 1-800-621-S-A-V-E (cvencsisns 


In llingis call (312) 280-0002 Validation code: a159 


Customer end Order Status (312) 280-1567 
Tid & R-Rogistered trademarks of (0M /COMPAG) APPLEJAST RenearciVLOTUS/Muitilate int AOMEGA 





y wl a i) 
r ~ciiem o am 


$275.00" 



















—Download "Fraeware” 
ntration of Pubtic 







the 
Network 


Simply put: THE “highest quality and 
best value in computer products anywhere. 


4 THE™ commitment to our [am 
customers is compatibility, 
quality, value, 
service and support 


THE™ backs 
every eee with a 


EY 





THE™ MULTI 384 


This multi-function card features 
0-384K memory, a serial port for 
communication, a parallel printer port, 
a clock/calendar with battery backup, 
and a software bonus which 
includes RAMdisk and 
other utilities. rewu $00.00° 


$72.00* 


Special Wholesale Price 








THE ™ COLOR CARD 
100% compatible with the IBM™ colorcard with 
displ =a modes of 80x25 alphanumeric 
and 320x200 eal neat Price $75 00° | 
Foal * 
“et $60.00 
THE ™ 576K wut + 
Supports 0-576K of available memory and is 
compatible with all IBM™ PC's. Retail Price $46 25° 
* 
wit $37.00 
THE ™ PRINTERFACE 
Supports all text and graphics features 
and is fully compatible with 
third party software. _ ee $23 13° 
* 
wits $18.50 
“Al items Subject to Avallebitity—Prices Subject to Change 
TM—Regintered Trademarks of IBM/Asi Resssrch’ 
Microsoli Hercules Hayes: 


| makes this 2400 Baud modem truly 


THE™ MODEMS 


100% Hayes compatible 


THE™ 1200 COM EXTERNAL 


This self-testing 1200 BPS modem comes 
with auto answer,auto dial, auto redial and 
a built-in speaker. Retaii Price $161.25° 


$129.00* 


Special 
Wholesale 
Price 





Ps 


THE™ 1200 COM INTERNAL 


Features auto answer, dial and redial, with 
a built-in speaker, RS 232-C serial port 
and PC Talk III. Retail Price $148 75° 


'$119.00* | rre-uo 


THE™ 2400 COM EXTERNAL 
Eight times the speed of a 300 BPS unit 


whelesste 
Price 


affordable, and we've made It truly 
compatible. With auto answer, auto dial, 
auto redial, and a built-in speaker with 
volume control. reuit Price $346.25° 


wits $277.00* 


| THE™H720 MONO | 


This monochrome graphics card with 


| printer port features 100% IBM™ and 
| Hercules™ compatibility, at a fraction of 


their prices. Retail Price $91.25° 


$73.00* | 





Wholesele 


Special 
Price 


a 


| THE” EGA PLUS 


20,00 VALUE! 
ADAM OSBORN'’S 
PAPERBACK SOFTWARE 


@ Paperback Writer 

© Paperback Speller 

@ Numberworks 
Soreacshee! 


$32. 00% 


wniine pemchase cha Pe 


aA $1 










cna 
| THE™20MB HARD DISK 


Featuring a half-height IBM™ PC 
compatible internal 20MB disk drive, 
controller card, connecting cables 
and installation manual. rewi $458 75 


“¢ $367.00* 


¢ 








THE™ MULTI VO 


Feature for feature, THE™ matches 
the AST™I/O + and comes up a winner, 


| with serial/parallel and game ports 


standard, (a second serial port 
optional), a clock/calendar, RAMdisk 
and print spooler. Retail Price $75.00 


$60.00* 


Spec 
Wholesale 








RECT 
Dl a 


Fanctiosal 
Cees of 
AST“ UO + 


With 256K standard this 100% IBM™ EGA 
and Hercules Graphics cornpatible card is 
ideal for high resolution graphics display 
of Microsoft™ Windows, Lotus™ and 
AutoCAD™ 


wt $227.00" 


Retail Price $283 75° 


Thompson, Harriman and Edwards Compute 











ran = Tr. 8 
Y | \ | jl , ‘ Thompson, Harriman and Edwards 


THE™PC + is compatible with all 
business, professional and personal 
software written for the IBM™PC. It will 
also enhance your productivity with its 
ability to switch to an 8 megahertz clock 
rate, enabling you to run your software 
twice as fast as the IBM™PC.THE™PC+ 
also comes standard with an “AT” style 
keyboard, correcting the inefficiencies 
found by IBM™on their regular PC 
keyboard. 256K standard (640K optional) 
on the mother board will allow you to run 
memory intensive programs such as 
Lotus 1-2-3, DBase III and Framework 
without adding extra memory cards. Plenty 
of power, with a 135 Watt source and 
lots of room for expansion 

with 8 card slots is also 
standard. Base unit 
includes: 256K RAM, 
Computer with 

One 360K 51" Floppy 
Drive, Dual Turbo Clock 
Speed, 8 Expansion 
Slots, 135 Watt Power 
Supply, “AT” Style 
Keyboard, Full 

1 Year Warranty 

and 45 Day 

Money Back 


Guarantee! 
Retail Price $586 25° 


Into 





"4. “THE PC + is well built 
i and has enough company 
| support behind it to make it 
4 avery attractive alternative to 


4 higher-priced competition.” 


PC LABS FIRST LOOK/AUGUST 1986 





Computer Products Company Ltd. 


THE MOST INCREDIBLE 
LIMITED TIME OFFER IN 


COMPUTER HISTORY, FROM 
THE “and PC NETWORK... 


ITM « Po Sy 


256K RAM, 


IBM ™ PC 
compatible, 


360K 5.25” 


| Turbo Sueedl 


al, “RT” Style 


Be lt Keyboard 


Special Wholesale Price 


ale 
Jd? 


we 


$469. 00* for 640K System 
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Dealer Inquiries Call THE ™ at (312) 642-9626 
319 West Ontario Street, Chicago, Illinois 60610 


With our free 
offer, these boards 


The boards are the Above” These coprocessors 
Board series from Intel. accelerate most of the soft- 
The coprocessors are — ware that supports Above 
8087 and 80287 MathCo- _ Board: 1-2-3; Symphony," 
processors. Also from Intel. Framework IF SuperCalc; 
Put them together and Auto CAD" and just about 
you get one swift system. | any other math intensive 
And one great offer program worth its algorithm. 
Because now when you And you can run your 
buy an Above Board you can coprocessor with any 
geta math coprocessor free. Above Board you like. 







Genuine Intel 
PSAT 


Personal Computer Enhancement 


ak velopment Corporation Framework : te Sup isa registered t 
pyran wor Salesk Ene Offer Valid ir 1 23- Spent er “Te apr in CRA toarunie an His 





D — — p rm \ 
ET oraterel § 
NGI were prt pitch reared ole: VoRd forall or of Above Board, Redeemab! re le only. thro high ive a trademark pod in, ela aresaent — mark 
of Intel td Conmrauon © 180 ae Corporation 
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Ce 


COPrOCessor 


® 

Like the new Above 
Board PS/AT. 

It gives you expanded 
memory—whichmeetsthe 
Lotus7/Intel/Microsoft’ spec, 
conventional memory— 
up to 640K, and extended 
memory—capable of sup- 
porting protected mode 
operating systems. 

Plus serial and parallel 

. ports, print buf 
| fer and RAM 






be going fast. 


disk. All packaged into a sin- 
gle slot. And all span 






to run at 8 MHZ. gamma 
Ofcourse there alli 
are also Above “Sates 
Boards that provide this 


same memory—with and 
without ports—for your 
PC/AT, XT and compatibles. 
Details on how to get 
your free coprocessor chip 
are in specially marked 


» Or call us at 

= (800) 588-3373. 

| But you'd better 
w= hurry Because 

©, after September 

' 30, this offer will 
qu be long gone. 


intel 


oe ete packages. 


Lotus users prefer SIDEWAYS 
by a very wide margin. 
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Especially new Version 3. 
Sideways™ has always been the favorite way to print nearly every- 
thing that's too wide for a printer. Not surprising. 
It's quick. It's easy. And it makes clean, one-piece printouts as wide 
as you like - without staples, glue or tape. 
And now Version 3 goes even further.: 


Reach new widths in 1-2-3" printing. 
New Sideways makes short work of those wide 1-2-3 spreadsheets. 
No need to make print files. Just highlight a range and print right from 
your worksheet file using familiar Lotus-like menus. 
Mix bold, underlined and expanded type, all on the same page. Print 
through or skip over perforations. Make the finest extra-wide printouts 
this side of typesetting. 


An end to unfinished Symphony’ printouts. 

New Sideways conducts itself perfectly from right inside your 
Symphony session. Just “add-in” Sideways and select it from your Symphony 
menu. Move effortlessly from Symphony to Sideways and back again, and 
print the whole score in one movement, without an intermission. 


No matter what software you use. 

Sideways prints the right way with non-Lotus software too. Including 
spreadsheets, databases, word processors and project planners. 

Choose from nine different type sizes. Print bold, underlined and 
expanded - whatever your software can create. Even foreign 
language and line-drawing characters. 

Sideways Version 3 for the IBM® PC 
and all popular dot-matrix printers. 
Available now at computer dealers 
everywhere. Or directly from Funk 
Software with your check, Visa or 
Mastercard. 

At just $69.95 a copy, you'll never 
want for width again. 





Funk Software, 222 Third Street, Cambridge, MA 02142. Phone (617) 497-6339. 
Copyright 1985, Funk Software, Inc. Sideways is a trademark of Funk Software. Lotus, 1-2-3 and Symphony are registered trademarks of Lotus Development Corp. 
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VIEWPOINTS 


@ FROM THE EDITOR’S SCREEN @ BILL MACHRONE 


LIFE 
WITHOUT IBM 


Will IBM depart from the personal computer marketplace? If it does, which lines will it 
abandon? And who will be left to set the standards? 





without |BM—not as if IBM had never 

participated in it, but as if it had left the | 
marketplace. 

Inconceivable? Maybe not. 

Consider the article in The New York | 
Times (June 19, 1986) in which IBM | 
chairman John Akers was quoted: ‘‘Re- | 
garding the company’s ability to compete 
with the growing numbers of IBM-com- 
patible personal computers, Mr. Akers 
said the company would continue to differ- 
entiate its personal computer line through | 
products and service. But he warmed, if 
parts of the computer industry become *in- 
creasingly commodity-like’-—where price 
becomes the main factor—‘ you will prob- 
ably see the IBM company departing from 
those parts. We are in the business of high 
margin sales," ** 

Before you start counting the days until 
IBM discontinues its personal computer 
line, it's worth reading between the lines. 
Akers is saying that IBM won't attempt to 
compete in low-profit commodity busi- 
nesses. To the extent that it can make mon- 
ey selling PCs with the IBM label, it will 
continue to compete against one and all. If 
IBM felt it was really important to keep on 
making PCs, it would be better equipped 
than anyone else to do it at a low price. 

You can"t underestimate IBM's ability 
to be a low-cost manufacturer. The Pro- 
printer is a perfect example. It's made al- 
most entirely by robots, it's cheap, and it's 
easily the best product in its price class. 
Many of the manufacturing techniques 
pioneered for the Proprinter are applicable 
to building PCs. And we all have a long list | 


[tee the personal computer business 








of improvements that could be made to the 

existing PC to increase its attractiveness 

without running the cost out of sight. 
IBM’ s distribution channels make a dif- 


| ference, too: they tend to keep the price 


high. IBM has been adamant about distrib- 
uting PCs through authorized dealers, but 
who says this has to be sacrosanct? Mr. 
Akers’s words notwithstanding, there 
could be some future accommodation be- 


tween IBM and the discount/direct-sales | 


market. If it turns out to be in IBM's inter- 
est to sell a commodity, it will find ways to 
flood the market with its machines. 


DECREASING MARKET SHARE 
age leadership is important to IBM. While 
some sources say that IBM is selling only 
35 percent of today’s PCs and ATs (down 


enough. It certainly is enough volume to 


maintain standards. We don’t know, how- 
ever, if it's also enough to make money. 


7 











There is a percentage below which IBM 


cannot fall: some customers are so com- | 


mitted to the idea of True Blue that they 
will pay any reasonable price for an IBM 
personal computer. The reasonable price 
for an IBM product can be 15 to 20 percent 
higher than its competition. The number of 
IBM-committed buyers is somewhere 
around 20 to 25 percent of the market. 
These buyers are motivated by compatibil- 
ity, service, and their National Accounts 
discounts. Unfortunately for IBM, even as 
the absolute number of machines it sells 
rises as the market continues to expand, its 


| percentage of all machines sold drops as 


Im- | 


| from 70 percent a year ago), that may be | 


PCs find their way into more and more 
small businesses. 

Small businesses have never had much 
of a rapport with IBM. Aside from selling 
them the occasional typewriter, IBM 
hasn't had the entry or the cachet with 
these companies. Small businesses have 
far more in common with Tandy and the 


| computer stores, most of which are run as 


small businesses. True, computer stores 
often recommend IBM-based solutions, 
but when the chips are down, making the 
sale is more important to the retailer than 
selling IBM. IBM’s Product Centers were 
never successful in bringing the IBM mes- 
sage to small businesses because they 
couldn’t carry the breadth of choices at 
prices that appealed to smaller companies. 
The Product Centers only confused the 
lines of distribution in that they made no 
sense when compared with authorized 
dealers and didn’t fit into the National Ac- 
counts scheme. They have now vanished 
from the scene. 
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Ulustration Cary Henne 


VIEWPOINTS 


@ FROM THE EDITOR’S SCREEN 


NO OTHER LEADER The prospect of 
a personal computer market without IBM 
is unsettling in one respect—standards. 
For better or worse, the PC, XT, and AT 
have been de facto standards. The combi- 





nation of hardware and software has been 
the rule book by which everyone plays. 
But software designers, ever in search of 
more performance, have written to the 
BIOS instead of to MS-DOS or even di- 


i 
dBASE OWNERS! 





Peak Performance 
..- With Fox & Geller 
products 


QUICKCODE the dBASE Program Generator 


Far more than just a simple screen painter or imited application generator, QUICKCODE wnies up to 15 
kinds of BASE programs — immediately usable, easily customized programs with complete program logic 
~ aulomalically Begmnners can set up a complete running system — including an indexed database with 
browse and search capabilites — the very lirst day, with no programming Experienced programmers can 
Cut their coding time by 70% using QUICKCODE's data validation and compuled tields capabilites. 
piece also fealures an automatic menu generator, report library. and the ability to relationally tink up 
to 8 databases 


QUICKREPORT the dBASE Report Writer 
The most powerful report generalor ever seen on a micro QUICKREPORT can produce any kind of 
report From the simplest one column report to compiex pre-printed forms. no job is loo tough for 
QUICKREPORT! Just look at these features: 
You can connect up to 6 databases in one report and break on up to 16 fields which you select, Define 
individual headings and totals for each and every break field Create as many calculaled fiekis as you need 
using your own formulas. Sorl on up to 16 fields. Setect only data which meets your requirements. Use special 
a leatures, like BOLD, UNDERLINE. and ITALICS anywhere in the report, Deline reports up to 

columns wide 


Other Fox & Geller dBase Time-Savers include 

GGRAPH the dBASE Graphics System 

aUTIL the GBASE Toolbox 

QUICKINDEX the High Speed indexer 

QUICKPACK the High Speed Packer 
inFo 


Call or write today for =2 EXPRESS =. 


FOX& GELLER 


604 Market Street, Elmwood Park, New Jersey 07407 


(201) 794-8883 © Telex: 311256 


QUICKCODE, QUICKCODE-M OGRAPH, nad LTH. are trademarks of Fox & Gesier Inc QUICKREPORT QUICKINDEX and 
GUICKPACK are trademarks of Fox & Getler Inc. SBASE-l, CBASE @ and dBASE IN PLUS are trademarks of Ashion Tato 
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rectly to the hardware. In so doing, they 
undermined one of the higher principles of | 
the operating system—telative machine | 
independence. Compatible manufacturers 
were forced into impossibly small comers 
in which to innovate or to differentiate 
their products. If IBM were to leave the 
market, who would set the standards? 
Who would decide which hardware con- 
figuration was the ‘‘right’* one? Whose 
BIOS would be the *‘official’* version? 

Such a move might have the unexpect- 
ed side benefit of forcing software design- 
ers to writc to the operating system instead 
of the hardware. Software performance 
might drop somewhat, but since overall 
hardware performance is going up dramat- 
ically, we will never actually see the de- 
crease in performance on our desktops. 

No compatible manufacturer is the in- 
heritor of 1BM's standard-setting role, no 
matter how much several of them would 
like the title. If IBM leaves a market seg- 
ment, the only viable standard-bearer is 
Microsoft. Only Microsoft has the clout to 
bring (and keep) manufacturers in line so 
that software products will continue to 
work on a wide variety of machines. Mi- 
crosoft will do its coordination through 
DOS licenses, not through Windows. Win- 
dows is unimportant to the slow, 8088- 
based machines, but it will, along with 
DOS 5.0, help coordinate the designs of 
80286- and 80386-based machines. 

Although the PC AT is PC compatible, 
IBM regards it as a different product line. 
The processor, and hence the machine’s 
future, is different. Frankly, there is little 
danger that IBM will leave the AT market, 
even though 1BM’s sales are being serious- 
ly eroded by everyone from AT&T to PC’s 
Limited. IBM has obviously pinned its of- 
fice automation hopes on the 80286 and 
will go up against anyone who threatens its 
intended supremacy in this market. 

Will IBM stop making personal com- 
puters? No way. Will it stop making 8088- 
based machines? Very likely. With hard- 
ware and software development for the 
8088 all but stopped, it doesn’t really mat- 
ter. The future is in multitasking operating 
systems and connectivity. 

IBM is, after all, the consummate mar- 
keting company. PCs are useful to 1BM as 
long as they sell 1BM solutions to your 
business problems. PC) 
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The New $119 SummaMouse. 
The power and reliability 
of an electronic mouse. 

For about !/ the cost. 











*Summagraph 
Preduct trademarks are of their respective 


ics Corporation 1986, All nghts reserved 
companies 







Mechanical MTBF* 1,500 hrs. pf 
“Maan Time Between Faiure —————__— — 


to 6 functions; variable 
baud rates from 1200 
to 19,200 BPS and 
Auto-Baud plus compat- 
ibility with over 200 
leading graphics and 
windowing software pro- 


Two-way communication aids in the perform- grams, including IBM® 
ance Ol Sophisticated Graphics. Drawing Assistant® and Piease send me more information. 
SummaMouse offers diagnostics Top View," AutoCAD,“ © [user (OEM {] Dealer 
and full, two-way communications VersaCAD™and CADKEY;™ en 
SO you can program our mouse to DR™ Series; Dr. Halo tt; Application type?: 
perform complicated tasks. GEM™ Series; GSS™ Name 

Series; Imigit; Lotus Title 

1-2-3% and VisiCalc;® Company 

Microsoft® Windows and | address 
‘ : . Microsoft applications; Ci 
Ou ee bechnoboy petiics 100 times PC™ Series; and major ify 
— word processing programs. a n Zip ___. 
Eacmeets Rais cena Me Sete Se Ext, Feta, CT 





‘ ; f / e ® 
CORPORATION 
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- “gee SF 
Our new all electronic, optical No mouse Is ie Compatible with over 200 | 
mouse is an amazing engineering more reliable. leading software programs. | 
feat. Unlike mechanical 
No mouse is smarter. mice which are All this for only $119. 
SummaMouse comes with built-in susceptible to wear That's about halfthe | 
microprocessor controls and and damage, our electronic tech- price of other electronic mice andof =| 
Microsoft® emulator driver/menu nology delivers 150,000 hours of mechanical mice which can’t come 
software to help you get maximum maintenance-free performance. close to the performance of 
performance from both your mouse That's 100 times greater than the SummaMouse. 
and your computer. industry standard. Why mickey moe “ial with 
Cursor movement, windowing mouse ghtier, «More costty, less 
and interaction with spreadsheet, ten _ a _Mouse. Contact your 
graphics, general business and other high resolution of 
software applications is a snap. For 100 fines per inch for 
more sophisticated applications like smooth cursor contro! 
CAD and workstation graphics, and performance; 3 ac- 
tion keys to program up 
Nay 





(203) 384-1344 





NEW FROM SYSGEN: 
THE COMPARISON IOMEGA 
DOESN’T WANT YOU TO SEE: 


Jomega removable floppy cartridge. 





$1795 for first drive* (plus $280 for bootable 
controller, for a total of $2075) 


Floppy-based technology (average media life 
expectancy: “hundreds of hours”) 


Large, 8s" x 11” cartridges 
90-day warranty 






's new DuraPak gives you all the transportabiltty, 
security and unlimited expansion that have made 
removable media so popular a re 
convenient, mo sable fo 

used in government and military applic 
removable mass $ 









PC-AT™ or compatibles. At an absolutely unbeatable price. 


Want to compare dual-drive configurations? 
y DuraPak gives you all the 

advantages listed above, 

at prices that make the 

, competition look positively 
greedy: Sysgen’s 30 Mbyte 
dual-drive DuraPak system 
costs you $2095, including 
bootable controller. lomega’s 
20 Mbyte dual-drive 








Bernoulli Box" 


10 Mbytes per cartridge 15 Mbytes per cartridge 


External, desktop-consuming system internal, zero-footprint system 











New DuraPak 
removable hard disk 
cartridge. 





Sysgen™ DuraPak™ 


$1295 for first drive* {includes bootable 

controller and instaltation hardware) 
Hard disk technology (average media life 
expectancy: 11,000+ power-on hours) 


Pocket-sized 4s" x 43” cartridges 


Full one-year warranty on drive and media 


Bernoulli system costs you $2695, plus $280 for their 
controller. And at $3775 for their 40 Mbyte dual-drive 
system with controller, it's easy to understand why they 
don't want you to see this comparison! 


Like what you see? Find out more: Call our toll-free 


hotline for your =——= 4 
copy of the Sysgen | = 

product family | 

brochure, or for the “ 
DuraPak dealer Fe 

nearest you. ‘ — 


Literature Hotline: 
1-800-821-2151 Dept. 50. 


YSGEN 
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PRICE BUSTERS 


dBase IIl FrameWork 
Plus 7 Il 






Multimate 
Advantage 






Paradox Perfect 4.1 










1-2-3 
cerrabesrrsdonssrsdntssssLesssewOrsses 


% 

























*CALL FOR SHIPPING COSTS 


4, Software 

FANCY FONT $139 
FINAL WORD 9219 
MICROSOFT 

WORD 3.0 $279 
MULTIMATE 9219 
MULTIMATE 

ADVANTAGE $269 
OFFICE WRITERI 

SPELLER $239 
PFS: WRITE $ 69 
SAMNAWORDI $259 
THINK TANK $109 
TURBO LIGHTNING $ 65 
VOLKSWRITER 3 $159 
VOLKSWRITER 

SCIENTIFIC $25$ 
WORD PERFECT 4.1 $209 
WORDSTAR 2000 248 
WORDSTAR 2000 + $269 
WORDSTAR PRO $259 
XYWARITE 100 $239 
CLIPPER $359 
CONDOR Il $339 
DBASE WIPLUS $389 
KMAN2 $339 
PARADOX $469 
PFS: FILE/ REPORT $168 
O&A $219 
QUICKCODE Ill $159 
QUICKREPORT $159 
R BASE 5000 $359 
REFLEX $ 89 
REVELATION $ag9 
ENABLE $349 
FRAMEWORK II $389 
JAVELIN S41$ 
LOTUS 1-2-3 $319 
MULTIPLAN $13S 
OPEN ACCESS $259 
SMART SYSTEM $439 
SPREADSHEET 

AUDITOR $99 
SUPERCALC 3 $209 
SYMPHONY $449 
TWIN 9 79 


CHARTMASTER 

DIAORAPH 

DIAGRAM MASTER 

ENERGRAPHICS 2.0 

FREELANCE 

GEM DRAW 

GRAPHWRITER 
comsG 

IN-A-VISION 

MAPMASTER 

MS CHART 

PC DRAW 

PC PAINTBRUSH 

PFS: GRAPH 

PICTURE PERFECT 

SIGNMASTER 

WINDOWS/DRAW 


HARVARD TOTAL 
PROJECT MANAGER 
MICROSOFT PROJECT 
PROJECT SCHEDULER 
NETWORK 
SUPERPROJECT + 
TIMELINE 2.0 


CARBON COPY 
CROSSTALK 
PROKEY 
RELAY GOLD 
REMOTES 
SMARTERM 
SMARTCOM II 
SUPERKEY 


SPSSI/PC + 
STATGRAPHICS 
STATPAC GOLD- 
WALONICK 
SYSTAT—NEW 
BPI 
GREAT PLAINS 
IUS EASYBUSINESS 
ONE WRITE PLUS 
OPEN SYSTEMS 
REAL WORLD 
STAR ACCOUNTING 
PARTNER & 





$218 
$309 
9199 
$339 
$209 
$149 


$279 
$249 


$339 
$239 


$149 
$Call 
$ 58 


ss7s 
$44s 


$309 
$499 


9309 
$479 
9309 
$159 
$409 
$399 


$529 















DBASE IIILAN PAK 
KMAN2 
MULTIMATE 
MULTIMATE 
ADVANTAGE 
OPEN SYSTEMS 
RBASE S000 
REVELATION 
SAMNAWORD III 
WORD PERFECT 


Cas C COMPILER 
COPYWRITE 
FASTBACK 
LATTICE C 
MICROSOFT C 
COMPILER 
MS BASIC COMPILER 
MS FORTRAN 
NORTON UTILITIES 
QUICK BASIC 
TURBO PASCAL 
TURBO PROLOG 
XENIX 
ZERO DISK 


DESGVIEW 
GEM DESKTOP 
MS WINDOWS 
SIDEKICK 


a 
Hardware 
AST ADVANTAGE 
{128K) 
AST $ PAK PLUS (64K) 


ASTIO MINI 
AST MP MINI 


$638 
9aso 
$639 


$749 
$459 
$799 
$999 
$799 
$450 


$319 
$ 45 


$299 


$24$ 
$249 
$ 229 


$ 7S 
$ 4s 
$ 63 
$Call 
9 70 


$69 
$39 


$39 


$349 
$169 
$139 
9199 


AST PREMIUM PAK (512K) 9359 


AST RAMPACE PC 

AST RAMPAOCE AT 

AST SHORTRAM (0K) 

INTEL ABOVEBOARD 
PS (64K) 

JRAM AT-3 (OK) 

JRAM 3 (0K) 


9249 
$459 
9159 


9329 
9239 
$179 


ORCHID CONQUEST (0K) $279 
GRCHID ECCEL (0K) 
PC TURBO 286 (1MB) 
PC TINY TURBO 286 
QUADBOARD (64K) 





$399 
$799 
$459 
9139 






HERCULES GRAPHICS 

CARD 9199 
HERCULES COLOR 

CARD $189 
PARADISE MODULAR 

GRAPHICS $259 
OQUADRAM EOA + 9368S 
SIGMACOLOR 400 9449 
STBEGA PLUS $339 
TECMAR GRAPHICS 

MASTER $399 
TSENG ULTRA PAK $429 
TSENG ULTRA PAK-S $385 
AST 5211-11 + $645 
AST $251.12 $499 
AST BSC $469 
AST SNA $699 
IRMA 9799 
SMART ALEC 5251 $609 
AST REACH 1200 $353 
HAYES 1200 $389 
HAYES 12008 $349 
HAYES 2400 $579 
HAYES 24008 9549 
TRANSNET 1000 $278 
VENTEL 1200 

HALF CARD $368 
VENTEL 1200 PLUS $299 
WATSON $339 
IOMEGA 10+ 10 

WANTFC $1899 
IOMEGA 20+ 20 

WINTFC $2599 
IRWIN 1200 20MB 

Tau 9 S99 
IRWIN 145AT 40MB 

TeU $ 
MOUNTAIN DRIVECARD 

20MB $718 


Lal 
PLUS HARDCARD 10MB $ 569 
PLUS HARDCARD 20MB $ 719 


PRIAM 42MB AT $945 
SYSGEN SMART IMAGE 

20MB (INT) $ 626 
TALLORASS $ Call 
TECMAR OIC-80AT TBU 

(INT) 91199 





AMDEK 310A 

AMDEK 600/722 

NEC MULTISYNC 
PRINCETON HX-12 
PRINCETON MAX-12E 
PRINCETON SA-12 
PRINCETON HX-12E 
PRINCETON HX-9 





$159 


$429/539 


9529 
$449 
$179 
$499 
$639 
9529 


TAXAN 122 AMBER $159 
TAXAN 630/640 $469/539 
AST PC NET $Call 
NOVELL $Call 
GRCHID PC NET $Call 
3COM $Call 
BROTHER 

TWINWRITER $ 939 
DATA PRODUCTS $Call 
DIABLO 935 $1149 
EPSON FX-85 $ 399 
EPSON FX-286 $ 549 
EPSON L0-800 $ 589 
EPSON LO-1000 $ 729 
HP 74754 $ Call 
NEC 3550 $ 799 
OKIDATA 192 $ 379 
QKIDATA 193 $ 619 
OKIDATA 292 $ 539 
OKIDATA 293 $ 639 
TOSHIBA P321 $ 499 
TOSHIBA P341 $ $2s 
TOSHIBA P351 $1069 
KEYTRONICS 51S1 $179 
KEYTRONICS 9153 $299 
MICROSOFT MOUSE $129 
PC MOUSE W 

PAINT + $139 
CURTIS SUROE 

PROTECTORS $Call 
DATASHIELD BACKUP 

POWER 9Call 
DATASHIELD SURGE 

PROTECTORS Call 
GILTRONIX 

SWITCHES $Call 
MASTERPIECE PLUS $135 
MICROFAZER INLINE 

BUFFERS $Call 
256K RAM SET $3 
6087 MATH CHIP $135 
80267 MATH CHIP 9190 


"f 














NEC Mountain Quadram Hayes 1200B 4 JRAM IRMA 
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T’S EASY TO WIN 
WHEN Y 
THE REFERE 


Referee™ stops \ rq & the others when you switch to dBASE III. 


RAN-resident j & 4 = Load all the programs you need at the 
program - \ ae beginning of your workday. Referee auto- 
conflicts - A matically activates and deactivates the ones 

> x ) you need according to your set of rules. 
eae ies \, g y Instantly. invisibly. You can also use Referee to 

H 1 d ‘ unload programs from memory—even those 
Rn eae J NY with no unload option of their own. 
RAM-resident programs, Referee’s Sideline™ menu enables 
you mey heve already discovered you to control RAM-resident 
the horror of “RAM Cram.” / programs from within en 


applicstions programi 
RAM Cram occurs when memory: It's ideal for integrated peck- 
resident programs compete ages like Symphony” You 
with each other (and with { = Cah tee a bey ard 
applications programs) for enhancer sah the 
control of your keyboard or spreadsheet module 
other computer resources. Or beatae it, enter the 
It's a fierce competition thet can ord rocessin modul 
cause your computer to lock up avait va Fel 


completely. Then you pey the and activate your favorite spell 
Geratpa lost piss laa as data. checker. It's easy. And you never have 


to back all the way out of the program! 
With Referee, you make the rules. 


Referee, by Persott, is a new type of 

software that puts you in total contro! of 
your RAM-resident programs. And that , 
puts Referee in a league all its own. hy It's easier to win with the Referee on 
You can create your own RAM Teams™ i} / your side. For more information, and for the 
for specific applications programs. Ah dealer nearest you, contact: Persoft, Inc., 
Team Superkey™ and Sidekick™ with ‘ ; 465 Science Drive, Madison, WI 53711, 
Lotus 1-2-3™. Or call in Prokey™ and bench y} ly (608) 273-6000—Teiex 759491, 


Referee puts an end to RAM-resident 
program conflicts. It solves a very big 
problem for a very small price. 


SY —_ 
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VIEWPOENTS 


IBM STEALS NCC 


BY DEFAULT 


As the only big American company at the moribund NCC in Las Vegas this spring, IBM was 
all over the place, spouting about ‘‘connectivity’’ and giving embarrassing rap-style demos. 


CC 1986. What do you write about 
when there’s nothing to write 
about? Senior editor Bill Howard 


kept saying that he’s never before gone toa 
wake where you had to wear a plastic 


| 
| 


badge. Estimated attendance was 20,000 | 


or so. This is a far cry from the throngs that 
previously poured into this once-popular 
elder statesman of computer shows. 

To make matters worse, IBM somehow 
co-opted the show. 

Except for a few names like Hon- 
eywell, IBM was the only big American 
company to show at the National Comput- 
er Conference (NCC). 

IBM had the best booth. And all its 
sales reps were hooked to microphones 
that transmitted to little speakers over the 
individual displays. It was a neat idea. 
When one of these showmen was talking 
to some guy. we could all listen in. The 
idea was to save people from having to an- 
swer the same questions over and over. 

Golly, this is nifty, | thought to myself. 
I hadn’t gone to NCC for the past 2 years 
for one reason or another and wondered 
when IBM first used this sound system. I 
asked around, but nobody knew. Finally 
one fellow took me to another fellow who 
supposedly designed the system. 

“*You’ll have to talk to a press person 
about the system,”” he said. 

“*Huh? I only want to know if you used 
it last year.”” 

“Uh, yes.”” 

“When did you first start using it? 
That's all I want to know. | haven't got 
time to talk to a press person for such a 
simple question,” | said. 








**Uh. We've used it for 3 years. But if 
you want to know how it works, you have 
to talk to a press person.”’ 


This reply infuriated me. I was only | 


asking because I thought it was a nifty sys- 
tem and that IBM should get some acco- 
lades. But this guy wasn’t proud of it; he 
was worried about losing his job if he 
talked to the press. He was defensive and 
obnoxious. **How it works!’’ | said. ‘‘It’s 
a microphone hooked to a speaker!”* 

I had to wonder what kind of sheepish 
personnel they're training at IBM who 
haven't got the guts to make the simplest 
comments about the most mundane things 
without permission from Mom. 

In the meantime, because DEC, Hew- 
lett-Packard, Data General, and the other 
name-brand manufacturers had dropped 
out of NCC, IBM ran roughshod over the 
show. NCC and IBM were synonymous 
this year. It almost seemed planned—a set- 
up. IBM used its platform to make a jillion 
boring announcements. At every tum, it 
promoted its new buzzword: ‘“‘connectiv- 
ity.”’ The press ate it up. 


RAPPIN’ BIG BLUE IBM even tried 
some comball demonstrations, the worst 
of which was a “‘rap’’ demonstration that 
was embarrassing to watch. Using a black 
female employee, IBM attempted to be 
funny or cute, I guess. 

The woman was on a little stage with a 
couple of printers. She would talk in rap, 
then explain herself like this: 

This isn't the kind of pitch you'd expect 
to hear from IBM, After all, you can't 
break-dance in wing tip shoes, But despite 





our image, IBM is hip to your needs for 
systems that work together to help you 
communicate. ['m Dot Hutchins, a sys- 
tems engineering manager from IBM in 
Boston, and I'm rapping with you today 
because rap music, believe it or not, has a 
lot in common with IBM. Take our print- 
ers, for instance—like rappin’ , they're 
fast, they’ re happinin’ , and they both have 
Some pretty outrageous ways of expressing 
themselves. I'm talkin’ dots and colors. 
I'm talkin’ bar codes and data and word 
processing capabilities. I'm talkin’ total 
printer connectivity. 
I’m talkin’ who are they kidding? 


LAST NOTES ON NCC As for the rest 
of the show, the Smothers Brothers, Paul 
Revere and the Raiders, the Righteous 
Brothers, Juice Newton, and Ray Stevens 
were playing the Las Vegas strip during 
NCC. This led one cynic to call the whole 
scene “The Big Chill meets NCC.*’ When 
will these old-timers retire? 

The smartest exhibit at NCC was the lit- 
tle Alka-Seltzer booth between halls where 
they were giving away samples—much 
appreciated, I’m sure, by the hapless ex- 
hibitors. 





The biggest attraction in the 108-degree | 


Las Vegas heat was the new Wet and Wild 
water-slide park. It was dubbed ‘*Ameri- 
ca’s Wettest Park.’’ | thought it appropri- 
ate that it would be in the same town as 
America’s wettest show. (Groan!) Or is it 
that the show was slipping? No, it was slid- 
ing! Stop me if I’m going too far. 

My final recommendation for NCC: 
move the show to Reno. 
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MicroCom Systems 


OUTSTANDING 


SOFTWARE 


For IBM PC’s and Compatibles 





PER 
1 $350 cx $ YOO 
| SMALL QUANTITIES FOR TEN CA MORE 


91 OFF 5 CXSKS OF MORE WITH ThHS COUPON 
| (DCAD 1 — Attamra, an object orented CAD 
program, and Supergraph 3 Color gr reqd 
[0 comm 1 — The ever popular OMQDEM 2 0E 
modem communications program 
BK comm 2 — PROCOMM 23, an excellent 
| modem program with terminal emulation 
(0 COMM 3 — Communications ublites to be 
used with QMQDEM or PROCOMM 
go DATABASE 3 — The Phase relafional 
database manager with query language 
BB FINANCE 1,2 — (2 aisks) PC-Accountant and 
@ personal finance maneger 
Io GAMES 1 — Chess. 3-D Packman, Kong. 
Spacewar, Janiyjoe. and more Color gr req'd 
(Dy GAMES 2 — Qubert, Pango, Centipede. 
| Monopoly, Zoarre, and more Color gr req'd 
go GAMES 3 — Blackjack (you sel rules), Arm 
Chair QB, and Empire (war game} 
BD GAMES 4 — Star Trek, the orginal Colossal 
r Caves ADVENTURE. and Castle 
(0 GAMES 5 — The HACK adventure game 
from the unwversites Like Rogue 
(0 GAMES 6 — Pinball, Othello, Dragons. 
| Sopwith (tly one), and more Color gr req'd 
go GAMES 7 — Round42 (16 color graphics), 
Backgammon, Risk. and more Color gr reqid 
BD LANGuace 2 — The renowned SMALL-C 
i compiler and a C interpreter! 
(0 LANGUAGE 3 — 8086/8088 assembier. 
disassembler, and tutorials 
LANGUAGE 4 — 370 assembler language 
a on the PC! A must for IBM 370 ceerae 
fo LANGUAGE 5 — Turbo Pascal interactive 
debug, pop-up help. formatters etc 
DD Music 1 — Many ctever tunes, and an 
| excellem color graphics music editor 
(C0 ORGANIZER 1 — DESKMATE. a sidekick 
clone and the JUDY calendar program 
go ORGANIZER 2 — Menu driven project 
management using cniical path scheduling 
[1D ORGANIZER 3 — The PC-OUTUNE 
windowing outline editor/thougnt organizer 
DO PICTURES 2 — High res aigitzed graphics 
| pictures Color graphics required 
CD PINUP 2 — Provocative high res digitized 
Qraphics pinups Color graphics required 
go PRINTER 1 — Font and sideways utilities, 
spoolers, banner makers, and more 
(0 SPREAD 1 — The PC-CALC spreadshee! 
program 
Io UNIX 1 — A Unix command shell and various 
| Unix commands tor DOS. Emacs. etc 
CD UTILITIES 1 — A collection of invaluable 
| generat purpose DOS utilities A must 
UTILITIES 2 — More invaluable general 
Purpose ubbties including NEW 
9D uTi”mes 3 — A comprehensive set of 
debugging and diagnoste ulilibes 
| UTILITIES 4 — The Uftra File Utilities, 
| Norton: hke utilities for diskettes 
(0 WORD 2 — Waterloo Script (ike IBM's 
| SCRIPT) text formatter for the PC 
| — NEW (LATEST) RELEASES — 
(5) COMM 4,5,6,7 — (4 disks} Latest RBBS 
| Bulletin Board System 141A 
| (a) DATABASE 1,2 — (2 disks} File Express 37, 
menu drven database manager 
(CO EDUCATION 1 — Interactive DOS tutonal for 
| few PC users Makes tearning DOS painiess 
(DJ LANGUAGE 14 — The artticia! inteligence 
languages USP (XLISP 16) and PROLOG 
go LANGUAGE 7 — Pascai interpreter/compiler 
Great for learning/debugging i 
9D PRINTER 2 — Letter qualty pont for your 
Epson compatible pumer 
(0 WORD 1 — PC-WRITE 26. a powerful and 
complete word processing system 
WORD 3 — The PC STYLE writing style 
analysis program 


MicroCom Systems 
RO. Box 51657, Palo Alto, CA $4303 
= 
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INSIDE TRACK 



























\G= month, one of the most signifi- 
cant events in the history of micro- 
computing took place. Microsoft an- 
nounced the purchase of Dynamical 
Systems. 

Dynamical is the company that devel- 
oped Mondrian, a TopView clone that 
supposedly runs rings around TopView 
and takes up two-thirds less memory. | 
saw it some time ago and it was hot, even 
though TopView was not. Professors and 
wizards coded the thing. With zero mar- 
keting experience or expertise, Dynami- 
cal figured that it would market it to 
OEMs (original equipment manufactur- 
ers). It figured wrong. TopView itself 
never took off, and Dynamical’s OEM 
strategy failed. The product should have 
been marketed directly to end users right 
from the beginning. 

Be that as it may, the product repre- 
sented a threat to both TopView and 
Windows. Supposedly, Dynamical had 
tried to sell Mondrian to IBM, but | was 
told that “they were talking to the wrong 
guys.”° Maybe not. 

It’s entirely possible that IBM would 
rather do business with a company like 
Microsoft than with a bunch of guys 
working in an Oakland attic (where the 
coders slaved away). On the other hand. 
it may just be that there’s more to this 
deal than meets the eye. 

Here’s the scenario: Microsoft 
bought out Dynamical for a song. **No- 
body got rich on this deal.** | was told by 
one source. “‘They got a lot less than you 
can imagine,"’ said another. Nobody 
knows exactly what Microsoft paid for 
the company, but it seems to be some- 
thing like $200,000 and some stock op- 
tions. Microsoft also gave eight pro- 
grammers lifetime jobs (how noble of it). 
Meanwhile. unstated in the press release 


Microsoft buys a competitor—ploy or positioning? 
And a super new telecommunications program. 


and unknown to Dynamical is the real 
possibility that IBM will end up with 
the code and that Microsoft will clean up 
in royalties. 

Here's where this sale fits into the 
overall scheme of things. A slew of mi- 
crocomputer manufacturers are trying to 
standardize an 80386 machine to do an 
end run on IBM. Phoenix Software is 
leading this group with support from 
companies like Compaq, which should 
have supported (or bought) Dynamical 
when it had the chance. IBM doesn’t 
want to see an early use of the 80386, 
however, because it will impinge on its 
profitable System 36/System 38 busi- 
ness. Instead, IBM wants to milk the 
80286 for all it’s worth for as long as pos- 
sible. At the same time, 1BM wants to cut 
off some of the clone makers from taking 
too big a slice of the IBM pic. And. final- 
ly, IBM surely doesn’t want to see the 
marketplace confused by an 80386 ma- 
chine designed and standardized by a 
committee. 

So, IBM plans to release PC-DOS 5.0 
earlier than expected. Version 5.0 is said 
to be hotter than hot. It will feature 
true multitasking. 1BM hopes to make 
the 286 so attractive that there'll be no 
early interest in 386-based computers. It 
would very much like this move to 
breathe years of life into the PC AT gen- 
eration. 

PC-DOS 5.0 will be called something 
new, incidentally. It will be dubbed Su- 
per-DOS or Taskmaster or who knows 
what. 

According to gossipmongers. there 
will not be an OEM version of DOS 5.0. 
and somehow TopView will be part of 
the system—maybe in ROM. As it now 
stands, the IBM version of TopView is 
simply too massive to put into ROM 
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cheaply. So here comes Microsoft with 
its version of TopView which is decked 
out and ready to ROM. The end user 
will never know the difference. Let’s call 
it TopView 3.0 or some such nonsense. 
Meanwhile, let’s guess which 80386 ma- 
chines will be out of luck in the compati- 
bility game. 

Even if IBM doesn’t want Mondrian, 
Microsoft can put it into a Windows inter- 
face and sell it to Compaq, Hewlett- 
Packard, Wang, and some of the other 
also-rans. 

Then again, perhaps Microsoft can 
make itself a sweet deal with Godfather 
Big Blue to quietly remove Mondrian 
from the market, leaving no TopView 
clones for anyone. Get the picture? 

In addition to all these machinations, 
I’m told that IBM has truckloads of 
TopView-specific software ready to roll 
when it announces the new operating 
system and new ROMs. This all should 
take place before the end of the year. 
We'llsee. 

Meanwhile, | don’t like the looks of 
any of it. 

Genuinely Interesting Software De- 
partment. The hottest software package in 
the country right now is a shareware or so- 
called user-supported telecommunications 
software package called Precomm. It was 
written by a couple of guys named Smith 
and Barkelew who sequestered themselves 
in the Missouri woods so they could dedi- 
cate their lives to this thing. It costs a vol- 
untary $25! Most user groups have gotten 
copies by now. My copy came from a 
ComputerLand salesman. 

Written in C, it is a fabulous telecom- 
munications package that has fancy 
windows, PC-Talk-compatible opera- 
tion, and does file transfers in Xmodem, 
Kermit, Telink, Modem7, YModem, 
YModem batch, and ASCII capture. It’s 
hot stuff. It has a superb feel. From PIL 
Software, Box 1471, Columbia, MO 
65205. Call on the company’s BBS at 
(314) 449-940]. PU) 














ATS¥6300 256K. 2Dr.Mono ... $CALL 
640K 10MB. Mono SCALL 
NEW! SHARP 7000 Portable $1199 
TOSHISA PORTABLES 
1100 PLUS, 640K, 2 Or. $1850 
3100 s/p, 10mb, 640k... $3599 
NEW! SPEARY IT! Basic 512K $2059 
Enhanced, 1M8,44MBHD $3149 





PC 256K 20r 

PC 256K. 10R, 20MB 
PC 256K 1Dr, 10MB 
10 MB Tape $2099 
TOME tape “br 20MB. 


xT 640K FoR, 30MB 
60MB Tape SCALL 
ATS12K 105, 20MB 
60M! 


IB Tape SCALL 

AT512K 1Dr. (OMB 

60 MB Tape SCALE 
OFT XTRA 

XTRA-XPIN512K 20MB $2114 

XTRA-2 256K 201 $969 

XTRA-3 256K 20MB $1329 

XTRA-XL SCALL 

cA 

PC6 w 20MB $1749 

PC8 Enhanced, 20M8- . $3399 
WEC APC ft 

102M Mono 2 Or 31182 

#121C 20MB. Color $1899 

H121C wAUTOCAD $3699 
WEC APC IV 

H4001 2M8 dr {AT Compet) $2679 
TELEVIOEO 

TeleCAT 80286, 20MS . $2499 
PANASONIC 

Sr Partner 256K, 20° $1199 

Sr Partner 256K 10M8 81329 

fxec Partner $1649 

Busi Partner FX 200 2Dr . $1099 
WAND 

PC-PKS2Dr, IBM Emulation $2100 


PC-PK6 1 Or. 10 M8. IBM Emul $3200 
WOA 40 512K. wPMO15 00 
APC 60286, 512K,1 2MBdr $2300 


rd 
S 


WITH 
2F-148-42 

ZF-171-42 Portable 

2F-158-52 201 


$1050 
$1679 
. $1439 


JUKI5510 Color 


$399 
BROTHEA Twinriter $899 
HR-15XU/M1509/2024L0 — $360/389'699 


EPSON 

FK-85 $375 FX-286 - $520 
LD-800 $549 Re 1000 $749 

LX-60 $225 RX-100 $399 

FUJITSU 0P21000P2200 $365'450 

CANON Laser Printer $1999 

WEC 

ELF-350 .$389 PS/PSXL $969°1119 


WEC 3550 8759 POP? . 
DKIOATA 


$459/649 


ML-t92 $339 ML-193., $489 
ML-292 $429 ML-293.. $578 
PANASONIC 

KX-P1091 $245 KX-P3131 $189 


KX-P1080_ §219_KX-P1592 $460 


SILVEREED EXP 500/800 $219/699 
TOSHIBA 
321/341/351 SCALL 


HARD DISKS & TAPE BACKUP 





INTERNAL HARD DISK KITS 
FOR PC XT 


PRIAM 40/60MB SCALL 
SEAGATE. TANDDN 
10 20 30MB $389 459,783 


INTERNAL HARD DISK KITS 
FOR IBM AT 


ed Le mil) 
$945/1199 
SEAGATE’ OMB (40mil) $699 


MOUNTAIN HARO CARO 20:30MB_ SCALL 


PLUS HAROCARO 10/20MB = $535 689 
CORVUS All models SCall 
IDMEGA Beroutii dual 10MB $1899 
IRWIN Tape Backup S) ariems 

Internal 10MB, $459/575 

External 10MB:20MB. $599/740 
TALLGRAS$ 165025 SCALL 
EVEREX 50MB Tape backup $899 
ARCHIVE GOMB Ext Tape $699 


PLOTTERS & OIGITIZERS 





CALCOMP 1043GT $7929 
HOUSTON INSTRUMENTS 
| TG 1011. $619 OMP-41/42 $2499 

OMP51/5283759 OMP-51MP $4965 
OMP-29 $1750 OMP-5S6 95 
ROLAND 
OXY-101 $420 DXY-800 $635 
DXY-880 $914 DxY-960 $1196 
DTCOAIModels . SCalt 
HITACHI Tiger Tablet Il $619 
SUMMAGRAPHICS Summasketch . $399 
SUMMAGRAPHICS 1312 $699 
IDLINE (A to E size} $3995 
MONITORS & TERMINALS 
TORCH TTL Green/Amber $99 
AMDER 
Video 300°300A/310A $125/130/165 
Color 600 722 « .- $429/529 
MITSUBISHI All Modets SCall 
PRINCETONGRAPHICS MAX-12E $175 
WR aH PEt $469/509/599 
MULTISYNC Color Monitor $559 
POWERGRAPHICS Monitor $1099 
Advariced Color Monitor $569 
ADLAND 
MB-121G/A $109 MB-142 $269 
OUME 101G $329 
SONY KV-1311CR «$479 
we 630/640 $455:525 
WY-30/WY-SO/WY-75 .  $319/439/599 
COMMUNICATIONS & NETWORK 
HAYES 

Smarimadem 1200/2400 . $369/599 

12008 w:Smartcomil $350 


NOVATION Smartcat Pius Ext $319 
PRENTICE POPCOM C100X100 $219/229 


PROMETHEUS Promodem 1200 $315 
NOVELL Networtung $Call 
DCA IRMA Fastiink SCALL 


ORCHID PC NETWORK $795 


WETWORK Smartcomil SCALL 
ASHTON. TATE DB8ase tll +......, $419 

Framework It. $419 
COPY YPC 229 
MICROPRO Wordstar Propak $239 

Wordstar 2000 $259 
MULTIMATE $229 
S51 Wordpertect v 4 1 $225 
PFS: Write File/Plan/Graph $65 


GENTECH STANDARD 


GEN TECH ar 
IBM AT COMPATI- 
| SLE. SMHZ 11 2MBOR, 
KEYBD 1 PAR’ 1 SER B40K 
UPTO | MBON BOARO $1395 
GEN TECH PC $495 
(BM compatible 8088 
system unit640K, 360KB 
Grive, Keyboard 
| ABT Sux Pack Plus 64K $159 
| Advantage $369 
RAM pa $299 
EVEREX Edge SCALL 
HERCULES Graphics Plus $205 
Color Card $155 








INTEL Above Board PC/PS 


SCALL 
PARADISE S-PAK $110 
DRCHID PC-TURSD 186 /256K $409 
CONQUEST $279 
OUADRAM 
Expanded Quadboard 64K $195 
Microtazer Par/Par 16K $139 
Microtazer II SCALL 
EPIC EGA w64k $299 
BIGMA DESIONS $429 
TECMAR Graphics Master $499 
TALL TREE J-AAM3 PC $179 
J-RAM3 AT $229 


MEMDRY UPGRADES 1-9 10+ 
64K Set CALL 


128K Set $53 00 


256K Set $35.00 


8087-3 $119 $109 
8087-2... $159 $149 
80287 . $189 3179 





SURGE PROTECTORS 
DNGUARD 6 outlet $22 
CURTIS Diamond Emerald $3345 
NETWORK Wiretree/Plus $3955 
KENSINGTON Masterpece $95 
COMPUTER ACCESSORIES sCall 
DATASHIELD 5-85. S-100 5969 
EMERGENCY POWER SYSTEMS 
DATASHIELD PC-200 $315 
SOLA Mini SP5 400 $599 
TRIPPELITE BC-425-FC $399 
DATASPEC Switchbox2 way . $49 
OISKETTES 3.5°pspp s.25"ps0D 
cr] $3050 $19.00 
MAXELL 2900 21.00 
FUN 17:50 
sony 300 = «17:00 
GOLOBTAR 13 90 
TOK 27:0 15 00 
BULK 0800 65 
CUSTOMER SERVICE 


401-781-0020 
800-843-4302 


217 Broadway, Suite $15, NY, NY 10007 
Hours 9-8 EST. Monday-Saturday 

VISA, MASTERCARD, AMEX Accepted 
All retumed non-detective merchandise 
are subject to a 20% restocking charge 


Gentech reserves the night to change 
advertised pnces 
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inally—a computer that breaks 

through the barriers of time and 
space to help you become more 
productive. 

The PC’s Limited 286"? runs at a 
record-setting 12 megahertz, yet it oc- 
cupies 20% less space than the older, 
slower “big-name” brand. 

For just $2,695, can you afford not to 
be a “power user”? 





The 12-megahertz 286"? and 10-megahertz 286'* come 
complete with 1.2 megabyte floppy disk drive, 1,024K 
of high-speed RAM, 200-watt power supply and an 
AT-style keyboard. 

Both feature SmartVu™, an alphanumeric LED panel that’s 
a window on your world of computing, a look into the 
heart of the computer, reporting operating speeds and 
diagnostic messages in understandable English. 

The 286'° and 286" have been created by the best team 
of computer-hardware designers in the business. A totally 
new motherboard, custom ROM BIOS and proprietary 
circuits have been developed for this high-performance 
computing environment. And every 286'° and 286! is 
bench-tested and run through an extensive burn-in 
before shipment. 

PC’s Limited was the first direct-response marketer to 
offer high-quality, low-priced PC-AT compatibles. PC’s 
Limited has been a leader in pushing high-performance 
personal computing through price barriers. The experience 
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gained from selling and supporting thousands of high-performance PCs to customers ranging from Fortune 
500 companies to solo users has been applied to designing the most advanced personal computers ever 


produced: the PC's Limited 286'° and 286". 


Naturally, the $2,295 286" and $2,695 286" are backed by PC's Limited’s One-Year Limited Warranty, and 


by our 30-day Money Back Guarantee. 


Twelve megahertz or ten megahertz... .the choice is yours. In high-performance computing, the choice is 


clear: PC’s Limited. 
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4. SEAGATE, 20, 30 and 40 MEG 
CONTROLLER \D HIGH SPEED 40 MS ACCESS 
wnwrnat 9409 , TIME HARD DRIVES FOR AT™ 
20 MB Hard Disk System for PC™ 20ec®579 somes 9699 


focludes Thadon Hard Disk, Western Digital Comcoller, Cables, Manual, Software, and Mounting 
Hardware Boots from Hard disk Our Hard Disk Sysiems are compatible with the latest versions of e 
the folowing computers 1BM PC, IBM XT, AT&T 6300, Compaq Deskpro, Tandy 1000, Tandy Uses Linear Voice Cod Activator Heads park automatycally 
1200, PC's Limited Turbo PC, Leading Edge PC (Both Models), Sperry PC, Wyse PC, ITT PC, and 4 at power down lnclides Seagate Full Height Hard Disk, 
most other Compatibles. Cable, and Mounting Rails. Boots from Hard Disk. 
PLEASE SPECIFY YOUR COMPUTER TYPE WHEN ORDERING. ‘One Year Warranty* 

One Year Warcanty* 
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PC’S LIMITED AT MULTIFUNCTION CARD 


Piggy Back Board $59 w/OK 
* Expandable to 3 MEG (1 $ on Board/1 5 on Piggy Back Board) * Suppons 
64 of 256K RAMS © Parallel Port © Serial Port (2nd serial option) $199 
WOK 


UNIVERSAL GRAPHICS CARD II 
4199 


© Fully compatible with IBM CGA, Plantronics COLORPLLS, 
IBM Monochrome and Hercules compatible graphics modes. 
© Includes Parallel Port and fits ina short” stot 
















XT” POWER 130W “—" 
199 ws 

















MONO-II PC’S LIMITED 














Solve Your Power Problem 
Directly replaces Power Supply in PC™ $129 RGB-1 MONITOR 
Pally XT™ compatible. 
‘One Year Warranty” © 12° fhe and compad smn 5459 
© TTL signal gat 
ys © uit swewvel and tit hme © SMM dot pitch 
i - © Inerara action sysacm © RGB input 
Call for latest prices. im © how distortions © 12-unch screen. 
* Limited Warranty © 6901240 resolution 
© 16 colors 


FREE SHIPPING in the continental United States via UPS Ground. 





Read what the experts say 
about the PC’s Limited AT. 


“I have no quaims recom- 
mending this system to 
experienced users who 
need the added speed.” 
—Sol Libes, 
Micro/Systems Journal, 
January/February 1986 


Ant 


“The PC’s Limited AT™ 
proved to be the functional 
equivalent to the IBM® 
product, only faster. Priced 
at roughly one-third iess, 
it rates as one of the best 
bargains avaiiabie.” 
— Winn L. Rosch, 
PC Magazine, 
February 25, 1986 


“If price is your primary 
consideration, skip both 
AT&T® andTI® and choose 
this issue's best buy, the 
PC’s Limited AT™. Check 
its benchmark resuits— 
you won't be sacrificing 
performance to save 
money.” 
2 —PC Magazine, 
Editor's Choice, 
February 25, 1986 


And if that’s not enough fo convince you, 
now we've got a 30-day money-back guarantee. 
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¢ One Year Limited Warranty 


© 80286-based System Unit (Runs at 6MHZ. 8MHZ option 


included at no extra charge.) 


© 1024K on Mother Board 
© 1.2 Meg Floppy Drive 


© Combined Floppy/Hard Drive Controller Card 


© AT Keyboard 


© 192W Power Supply 


© 2 Serials and 1 Parallel Port 
® Clock/Calendar with Battery Backup 
¢ Operations Manual 


I'm Michael Dell, President of PC's Limited. And I want you to know about your latest lodustry-leadlog step. We're so sure 
that you'll like everything about our PC’s Limited AT that we're willing to offer you a 30-day moncy hack guarantee on it. 
This machine, with 1024K on the Mother Board and an 8MHZ option included at no extra cost, has been a standout since 
we lotroduced it. So give us a chance to show you what It cao do for your operatioo. With a deal like this, there's 00 way 
you cao lose. (Aod see the opposite side of this page for information about our Turbo PC™, plus details on our guarantec.) 
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When a PC's Limited Turbo PC is on your 
desk, you'll think it’s a headliner too. 


“. «a good machine. Anda 
heck of a buy. .. a fine 
box. One I'd happily 
choose over Big Biuc's 
original... no status... 
beyond the status that at- 
taches to getting twice as 
much for your money.” 
—Jim Seymour, 
PC Week, 
August 13, 1985 


“It almost sounds un- 
believabie.” 
—MIS Week, 
August 21, 1985 


TOTAL SATISFACTION GUARANTEE 
WARRANTY 


eames mnie AMA, cr 
, te ct ad 6 tte! mapa, atng ce Pe 
Forel, PCs Lenten wil copais ue replace unene gr an ogniae. 


30-DAY TOTAL SATISFACTION GUARANTEE 


“We tested a wide variety of 
software on the machine 
and everything ran well... . 
The bottom line for any- 
one considering buying 
one of these computers 
would seem to be this: 
PC's Limited sells quality 
systems for extraordinarily 
iow prices.” 
—PC Week, 
October 29, 1985 


© 16-bit 8088-2 System Unit 
(runs at 4.77 or 6.66MHZ) 
® 640K on Mother Board 


© AT Style Keyboard 
© 130W Power Supply 
® Operations Manual 


© 360K Floppy Drive 


© One Year Limited Warranty 


Our Turbo PC™ has sold in large quantities since the first week we introduced it. Of course, that’s not surprising, since we 
were the first company to break the $800 barrier with a machine that outruns the “Big” name by a 40% speed factor. Now, 
we're going to extend the margio even further by offering a 30-day mooey back guarantee. if that souods good, it'll jook 
even better wheo ooc of our Turbo PC’s is oo your desk. So call us today. We're guarantecing you'll iike what you get. 


SALES CALLS OUTSIDE TEXAS, 1-800-426-5150 
SALES CALLS INSIDE TEXAS, 1-800-252-8336 
1611 Headway Circle, Building 3, Austin, Texas 78754 
Sales Calls from anywhere in the country, (512) 339-6962 
Technical Support Calls, 1-(800) 624-9896 or PC’s Limited BBS (512) 339-4127 


30 on 
Meaey-Beck 
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Customer Service Calls, 1-(800) 624-9897 or MCI MAIL: PC’s LIMITED 
Telex No. 9103808386 PC LTD FAX (512) 339-6721 





PRICES & 
MACHINES 
THAT ADD UP 
TO THE BEST 
BOTTOM LINE. 
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PC-576 RAM 
PC'S LIMITED 20 MEG HARD DISK ON A CARD BOARD W/OK 
5409 169 
© 34° Tandon Hard Disk ¢ Easy to mnstalt © Expandable ta 576K 
® Software included © One Year Warranty r © Supports 64K or 256K RAMS 
rf © Fits in Short Slot 











3060/1200 BAUD HAYES COMPATIBLE MODEM LA ai tl cate 
Internal $159 External $179 , 14 
{fits in short slot) wiOK 99 w/384K 1 9 

® Upgradable to 384K 
© Clock/Calendar 
* Includes Software 

PC’S LIMITED MINI 1/0 © Paratlel Port 

3 ® Serial Port 
= Game Por 

99 ‘Two Year Warranty" 

® Serial port 

® Parailel port 

* Clock 

+ sofa FLOPPY DISK DRIVE 

© Fits in short slot 


595 
La Mitvobishi Electronics Half Height, DS/DD. 
LE, Also available for AT™ in gray 





WANGTEK 60 MEG TAPE 


BACKUP SYSTEM Z 
$ 
795 TOTAL SATISFACTION GUARANTEE 
© Backs op $ Mcgs per minute WARRANTY 
© Runs wader M5 DOS of PC DOS For warranty service, one year limited warranty an PC's Limited products. Contact Technical Support for a Returns Authorization 
© Pulse Software included 


Number (RMA) Returns must be accompanied by your RMA, the Invoice, and 2 brief explanation During the warranty period, PC's 

‘Limited will repair or replace items a1 our option 

30-DAY TOTAL SATISFACTION GUARANTIE 

Any item boughs from PC s Limited may be returned within 30 ays from che date it was shipped for a full refand af your purchase price. Returned 

r t/ nents trust be ss-new: not modified of damaged, with all warranty cards. manuals, and packaging tatact Revurned inents arust be shipped prepald 
PC S$ LIMITED and insured and muse bear 5 PC 1 Limdocd Credit Bcturn Authorization (CRA} uot rhe shipping label Call PC's Limited Customer Support Departncat 

foc CWA No credit saved after 30 days from date of shipment 
CONSUMER TIF 


‘When shopping for PC products, ask our competivors about their refund policies. 

Mitsubishi Intel IBM. Hercutes, Plantronics. Seagate Wesicen Digital ATAT Compaq Tandy Leading Edge Sperry Wye and ITT are megntcred 
trademarts of theie respective companies, IBM PC (BM XT IBM AT are trademarks of IBM Corporation Leading Edge PC. Sperry PC Wyse PC, 
Compaq Deskpro, ATAT 6300 Tandy (000 and Tandy (200 are trademarks of thei respective companies, 

‘Some quantitics ntzy be limised PC s Limined sells equipment centsficd w be compliant with PCC Class B standards. All prices are subject to change 
‘without notice. 
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PRP RTING NICE BIG cI "OUR 


Whether it’s BASIC, COBOL, Encerate ar aes to use. = 

Pascal, °C” or a data base manager, Epezems that are a pleasure to chang with the TARION EDI 
re ld back. write. 

vor Heid tack becatee the language And to you that means true nates the EDITOR loads the COM: 





has frustrating limitations, and the satisfaction. PILER, compiles the , loads 
programming en’ nee ae You've coveted those nifty popup the PROC. and executes the 
intuitive enough to keep track help windows some major applica- a dean It’s that easy! 
what you're wo: tions feature. But you can’t afford data management ca) 

In the real worl S chere’s pres- Se ee eee etes tyne Eales 10 ties are phenomenal. 
sure to do more impressive work, in write them into your files permit any number of compos- 
less time, and for more clients. That’s the way it u: ibe. ite keys which are updated dynami- 

Wr bee en sec irerely So we fixed that, too. 

hardware in recent times, CLARION’s HELPER is an ; file may have as many keys as 

















meet languages aren’t a whole lot _ interactive utility that let’s you 
eter en Tey ocre heats ke. design the most effective pop-up 





So, whatever you have help screens that you can imagine. 

chosen, by now you feel it's out fe And they're conte sensitive, 

get you — ee it is. pects you can have help for 

is gia but field in your application. 

an age te wonder, “Am I getting the other micro 

all I deserve?” languages, , CLARION provides eee hate wal 
And, like money, you'll never declarations, lures, and name the Module. Then 

have H ctions to process name the Statement Label of a 
Pretty dismal, huh? dates, strings, structure within it. . 
We t So, too. A ~ ie FILER will also automatically 
So we did some about it. i rebuild existing files to match a 
We call it CLARION: file structure. It creates a 
You'll call it ‘ a ny reo i rey ee 
Distributed on 7 diskettes, fi 


ord, copying the existing 
















? years to licated, huh? 
to ry ” ION’ 
With CLARION you can i 
write, compile, run and debug 
complex a applications in a mpet Nee 
oon. writ 
“Even if you ae in Savannabt CLARION sipications i a 
es you the power an two days won't 
to create screens papers bali ae hguanee of your 
ea reports of such richness and 
Cue eeiahecantiae all Otay. om bth CEARION ” 
Bene Sey wen fevellp F handing All ou ned a FC XT 
write the code. , is an IBM® 
ieee eee AT or true ce with ORE 
e us' na anda 
SC utility and then ae we'll allow a full Site 
CLARION writes the source code SAY IT IN ou're not satisfied with 
sp Sr kt la an tee ee, 
ion for a Ki 
REPORTER © create ( ON"’ ou're not ready to take 
rebated and ony. ON rar LARI ae cE on 16 
en fr incon Dept. A2PG/5 page page color ear tT vividly 
with no strates the 
pael (ween pete facilities Ses re Tt )=3 54-5444 CLARION. Consider i ria preview of 
than you erie” E on ither way, re BD altos Freebie 
BARRINGTON INC. 150 “= SAMPLE ROAD POMPANO FLORIDA 33064 305/785-4555 





IBM is a registered trademark of International Business Machines Corporation. CLARION™ is a trademark of Barrington Systems, Inc. ©1986 Barrington Systems 
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CARVING A NICHE 
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Many PC software companies that made it onto the Soft*letter 100 list came from 
“‘kitchen-table’’ roots; here’s how you can make it, too. 





software entrepreneurs that | first intro- 

duced in these pages 2 years ago. | 
gave them colorful pseudonyms, but they 
were all real enough; each was a PC soft- 
ware pioneer with whom | was personally 
acquainted. In this column, I'd like to look 
at where such *‘kitchen-table’’ entrepre- 
neurs fit into the larger context of PC soft- 
ware and the lessons would-be entrepre- 
neurs can learn from them. 


I: the last issue, we revisited a group of 


SURVEYING THE SOFTWARE SCENE 
An increasingly famous and respected sur- 
vey known as the Soft*letter 100 (1679 
Massachusetts Ave., Cambridge, MA 
02138; (617) 868-0157; $135 per year for 
26 issues) can teach us many lessons about 
the PC software industry. Of the zillion PC 
industry newsletters that 1 subscribe to, 
Soft*letter, which specializes in covering 
the microcomputer software business with 
a strong emphasis on the IBM PC branch 
of the industry, is among those I value 
most highly. 

For 3 years running, Soft*letter has 
compiled a survey ranking the 100 biggest 
independent micro software companies, 
from Lotus on down. It excludes IBM (not 
“*independent’’) and Mr. Dutch Treat of 
my discussion last time (not primarily a 


software maker), but it does cover most of | 


the PC software industry as we know it. 
And, surprisingly, many of the group I’ve 
been talking about made the list. 1 think, in 
fact, that more of my group belongs on the 
Soft*letter 100 list than actually appear 
(but if your sales figures are secret, you'll 


| never be ranked among your peers). 


PC 


What’s amazing is that three of the entre- 
preneurs | discussed in the last column ac- 
tually made it to the sop half of the list. 
(One of them made it into the top ten, and 
so now hardly qualifies as a struggling lit- 
tle entrepreneur.) So much for kitchen-ta- 
ble software being small potatoes. 

While the upper reaches of the Soft*let- 
ter 100 belong to big, serious companies 
such as Lotus, Microsoft, and Ashton-Tate 
(the Big Three), about 80 of the most suc- 
cessful PC software companies really do 
spring from kitchen-table roots—a very 
encouraging fact for beginning entrepre- 
neurs. 


MAKING IT INTO THE TOP 100 
You're probably wondering what it takes 
to make it into the top 100. To be number 
one (Lotus), you have to rake in nearly a 
quarter of a billion dollars a year. Egad! 
But to make it onto the list both this year 
and last, sales of $1 million were suffi- 





cient. In one sense that’s disappointing be- 
cause we'd like to think that there are many 
hundreds of PC software companies 
knocking down a million a year and that 
the top 100 would be making much more. 
Still, it’s fascinating to think that the ma- 
jority of the folks on this list come from the 
ranks of hungry and ambitious PC Maga- 
zine readers. 

The list reveals some very interesting 
things. The most important lesson to be 
learned is that most of the companies 
found their success as niche players who 
discovered a small but attractive specialty 
area, of which they could own or control a 
large share. 

Consider Sublogic, the master of PC 
simulations that created the Microsoft 
Flight Simulator and the superhot new Jet 
simulation program. Sublogic grossed $4 
million and did very nicely on the Soft*let- 
ter 100, making number 42 on the list. Or 
consider Funk Software, maker of the 
Sideways print-control program, it made 
number 67 on the list. Fox & Geller, with 
dBase add-ons, did even better than that, 
eaming the number-58 position. My little 
software venture was lucky enough to 
make number 46. 


TWO ROADS TO SUCCESS These 
companies illustrate two distinct roads to 
finding a successful niche. The first is to 
find some independent software area small 
enough so that nobody big has gotten there 
yet. Sublogic’s realistic simulation 
games—the pinball game Night Mission 
and the flight simulations, including Jer-— 
fit into this category, as does my Norton 
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Utilities. With this strategy, you look fora 
function that’s just not important enough 
to attract more-powerful competitors. 

The second road to potential success is 
the add-on route—creating software that 





VIEWPOINTS 


piggybacks on the success of some other 
hit software. Fox & Geller has been having 
fun and making good money enhancing, 
extending, and explaining Ashton-Tate’s 
dBASE systems. Funk’s Sideways pro- 


| 


ACCOUNTING FOR MICROS 


integrated accounti™ 
meet professional si 
fast and easy to use. with ™ 


bookkeeping and computers. 


GENERAL LEDGER ......01c1200000 $125 
Allows up to 1,000 accounts & 1,000 
fransactions'month. Retains mofend 
balances for Last year, Ths Year and 
Forecast Includes Cash Dhsburse- 
ments, Cash Receipts and General 
Journals. Reports include Balance 
Sheet, Income Statement, Annual 
Summanes and Journal Reports. 


ACCOUNTS RECEIVABLE ....0001. $125 
Allows up to 2,500 customers and 1,000 
invoices per manth Invowing can access 
Inventory Module Keeps customer 
names and addresses: Invoice prints on 
plain paper or any pre-printed form. 
Statements can be printed at any time 


INVENTORY sorvesersererravevecsrsexns $125 
Allows up to 4,000 parts. Keeps 3 
month history of unit sales as well as 
year to date With AR, can be used as 
nt of sale system (pnnts invoices, 
andles cash). Reports include Inven- 
tory Value and Stock Report, Internal 
and Customer Price Lest. 


1612)339-2521 


onany prep! 
names and addresses. 


PAYROLL saccocrevsssservsscenseevsevesss $125 
Will handle up to 100 employees with 
eight deductions peremployee Deduc- 
fions may be determined as fixed dotisr 
amounts or percentages, or referred to 
a table for automatic look-up. Tax tables 
are easily entered, or purchased sepa- 
rately. Pants checks and W2's, 


SET OF FIVE .. vaeses $465 
GET OF FOUR 22. corsscsvosssecseoes $398 
SET OF THREE ....2000.0 vscccvessee SIZE 
RUN ON MOST CPM AND MSDOS 


Angie CPM 
Conmrtua 


IGM PCATPC KAT Sanyo (ot 
Kaypre felt Baenty sat 
Compe = Marrow (08) Trevices 
Cores Onberre (at! Zesuth 100 a 150 
Engle (08! Panasont: CM 
Epon GX 10 Race Shack CP Other compatiies 


DEMO DISK 
$18.00 


Try all 5 programs above (Gt, AR. AP. 
IN PR). Order our DEMO DISK for 
$13 00 (inclodes shipping) Condensed 
versions of the programs give you the 
“feel” of data entry and access Includes 
sample reports and instructions. Specify 
machine 


TAN sssssrsscorsearsecersscennrersssenss $126 
The “Catch-All” am. Files any 
type of information for quick access. 
Name or sutnect onented with [5 fines 
of notes name Use TMAN as a 
mailing st, hling system, notebook. 
ete Can be used alone or with data 
from our other programs. 

Try TMAN DEMO ws sssesssserseseen 836 


HOWTO ORDER: Please spocify machine 
and disk format You can pay by check. 
by VISA or MasterCard (we need your 
expuraton date and card number}, or by 
UPS COD (add $2.50 COD charge). Our 
price includes stupping Minnesota rest- 
dents, add 6% sales tax) We ship most 
orders the same day 


ot (ORDER BY PHONE: 1-800-654-6903 } 


James River Group 


Rei i wT ty tr 


Depi. PC 
125 North First Stree! 
Minneapolis, MN 55401 





gram piggybacks on Lotus’s /-2-3. (Actu- 
ally, Sideways performs a general-purpose 
print operation that could be thought of as 
belonging to the previous category, but, in 
fact, it really makes its sales as an add-on 
for Lotus users.) 


AVOID COMPETING WITH THE BIG 
GUYS = The message for aspiring software 
entrepreneurs is to avoid competing with 
the big guys and don’t try to make your 
fortune with another spreadsheet. data- 
base, or word processor. Just to show that 
that isn’t an infallible rule, though, consid- 
er that several of the Soft*letter 100 have 
achieved their success in just that way: 
Lifetree with its Volkswriter and XyQuest 





= Most of the companies 
on the Soft*letter 100 list | 
found their success as 
niche players. 


with its XvWrite, both word processors; 
and ButtonWare with database and word 
Processing programs. 

That just goes to show that it is possible 
to do very nicely by getting a small slice of 
a big pie, by being a minor player in a big 
applications game, like word processing. 
But in my judgment that’s a precarious po- 
sition to be in. It’s better—from the point 
of view of a small start-up software com- 
pany, particularly a one- or two-person 
operation—to be the big fish in a small 
pond than a small fish in a big pond. Small 
fish are too easily eaten by bigger fish. 

Generally , being the first and biggest in 
a software niche pays off in long-term suc- 
cess; it’s darned hard to unseat a recog- 
nized leader and champion. That’s why 
Paul Funk, the king of sideways printing, 
and I are relatively safe in our successes, 
particularly if we don’t get lazy and com- 
placent. 


RISKY BUSINESS Nothing in life is | 
safe, of course, and even being a niche 
player has serious risks. Paul has his share 
of competitors trying to dethrone him, and | 
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A MEGABYTE FOR DOS! 





MicroWay is the world’s leading retail 
er of 8087s and high performance PC 
upgrades. We stock a complete selec- 
tion of 8087s that run from 5 to 12 
MHz All of our coprocessors are 
shipped with a diagnostic disk and the 
best warranty in the elk sedi we 
year! We also offer dat 

socketless computers NEC PC) a 
287Turbo which increases the clock 
speed of the 80287 from 4 to 10 MHz. 
Our NUMBER SMASHER/ECM™ runs 
at 12 MHz with a megabyte of RAM 
and achieves a throughput of.1 mega- 
flops with 87 BASIC/INLINE, Intel For- 


| SPEEO UP YOUR AT 
| ORAT COMPATIBLE 
WITH 287TURBO” 10 MHz 





A2D-160™ Microway'a Data Acquisition 
performs 160,000 12 bit Bia conver 
sions per second! Includes rs, The 
fastest 12 bit A toD board evailabie, core the 18M 
PC XT and compatibles. 1295 
87SFL” McroWey's Scientific Function L- 
brary contains 170 scentific and engineenng ess 


tions Callable from most 8087 compatible co 
.. Firat Language $250, ‘Additional $100. 


MATRIXPAK™ manages a MEGABYTEI 


Written In assembly language, our runtime pack- 
age eee ces manipulates matrices at very 
fast ludes matrix inversion and the 


solution Sees simultaneous linear equations. Cal 
able srom/nivice Me borian, MS Assembler, or 
87BASIC/INLINE. each $99 


87FFT™ written in asse 
forms Forward and Inverse a ienioe: ltt 
x arrays which up to §12 les of 
M. Also does convolutions, auto correlations, 
hamming, complex vector mufincation, anid com. 
Bex to radial conversions. Callable from most 
8087 compatible compilers $200 
87FFT-2”™ performs two-dimensional FFTs 
Ideal for image processing Requires 87FFT $100 
FASTBREAK” employs the 8087 to In- 
crease the speed of Lotus 1-2-3" Version 1A or 
1A* runes. odo o Coo BERS sHnSS ConepsSan $79 
87V For users who have tobe absolute! 


sure of their results! This background task pen 
ically performs an 8087 accuracy and Race 


icrosoftt Fortran V3.31.. 
IBM Professionel Fortran . 
Ryen-McFariand Fortran V2.0. 
NAG Fortran Library 
Mulrielo Graphnes (1 anguspe) 
jultitielo Graphics ( 
LABTECH NOTEBOOK........ 


P.O. Box 79 
Kingston, Mass. 
02364 USA 
(617) 746-7341 


tran, or Microsoft Fortran Software re- 
viewers consistently cite MicroWay 
software and 8087 expertise as the 
best in the industry! Our customers fre- 
quently write to thank us for recom 
mending the correct software and 
hardware to meet their specific Haag 


They also thank us for our same- my 
shipping! In addition to our own pi 
ucts ich su the 8087 and 


80287, we stock the largest supply of 
specialized software available For 
more information call us at 


617-746-7341 


MegaPa: The oni Intel-Lotus EMS board 
which comes etd : tes of cooh 


dean NOMS 
disk, print spooler, disk cache, and EMS driv- 
on For the IBM PC, XT & compatibles... $549 


MegaPage AT/ECC™ EMS cardfor the PC 
AT and corparoes includes Error Correction Cir- 
exitry With PEGG AL RAR chip caves o0!e0 te 


CMOS $7 $799; with 3 m les CMOS rs 205. 
Optional serial/parallel daughterboard..... $95. 


DFixer™ Our disk utility which thorough! 

checks PC or AT hard ard disks for bad sectors he 
updates the MS DOS fite allocation table accord- 
Ingly. Solves the AT hard disk problem! ... $149 


DOptimizers Optimizes the way your hard 
stores its files Speeds 
by ining fragmented files........... $4 


OCache”™ Our disk caching software speeds 
up bed vo ‘Oby json tively used tracks in 


memory used can be 
erie Bd Rive Denies $49 


87MACRO/DEBUG™ Corts Contains ell the 
pieces needed ring coer e287 asso 
code & wioeWay's 87DEBUG debugger. $1 


OBJ-—ASM™ Amutinass object moc aed 
lator and disassembler. Produces assem! ery 
guage listings which include public 

symbols and labels commented with pee 
references. eal for Patching obyect modules for 
which source is not availabt $200 


87 BASIC™ inctudes patches to the IBM BASIC 
or MS Quick BASIC Compiler for USER TRANS- 


87BASIC/INLINE™ converts the output of 
the IBM SASIC Compiler Into optimized 8087 
inline code which executes up to seven times fast- 
er than 87 8ASIC. Supports separately compiled 
inline subroutines which are located in their own 
pegments. and can comma up to 64 es of 
code. This 

Requires ‘he IBM 


Kbytes 
lows programs 0 greater than 128K! 
IC Compiler Version 1 and 
a Macro Assembier. Includes 87BASIC ... $200 


me noe. UDI runs RTOS or RMX com 
under DOS $300 


icro 
Wayr 
8087 Support 


For the IBM PC, PC XT, PC AT and Compatibles. 


NUMBER SMASHER/ECM™ 
THE FASTEST ACCELERATOR 
CARD AVAILABLE 
gives you 12 MHz speed in two modes. 
704K or one megabyte of “Extended 
Conventional M: ” MEGASWITCH 
MMU and Mega! software make it 
possible to run DOS applications with 
upto 1015K using PC compilers, Auto- 
CAD and Lotus 1-2-3. Does not re 
quire EMS software. Totally compat- 
ible. Priced from $599 with 512K to 
$1199 for complete package. Optiorr 

al 8087-12 ...$295 


8087 UPGRADES 
All MicroWay 8087, include e one year warranty, 
complete MicroWay Test Program and accurate 
installation instructions. 
8087 5 MHz................ $109 
For the IBM PC, XT end compatibles. 
8087-2 8 MHz............ $149 


For Wang, AT&T, DeskPro, NEC, Leading Edge. 


80287-3 5 MHz.......... $179 


For the IBM PC AT and 286 compatibles. 


80287-6 6 MHz weet $229 


For 8 MHz AT compatib! 


256K RAM Set 150ns..... 
256K RAM Set 120ns............. 
128K RAM Set PC AT.............. $49 


287Turbo™ 10 MHz tt you own an AT, 
Deskpro 286 or AT compatible, this isthe cardyou 
ope to eet roaeree rumen i performance. It 
into your: socl Includes a spe- 
Braly driven 10 MHz 80287. The Coricrtin in 
three. configurations. The IBM AT versoq Ioctiges 
a hardware RESET button .. . $450 
287Turbo 8 MHz 


87/88Turbo™ is astubby card which includes 
speed atosator7? 


to 7.4 MHz Its use req 

socketed 8284. Typical 

2.0, The card 

ing up onty whi Ruch devices ere accessed and 
Tunning at full speed otherwise $149 
Optional 808; 


2B6TurboCache” This new MicroWay ac- 
celerator uses 8K of cache memory and 80286/ 
80287 processors to provide an eal 
increase of 3:1 for most 
specitications and benchma 








everage 
rams, Call 


Call for our complete catalog of 
software which supports the 8087. 
In London, please phone 223-7762 











At last! 


Fast, On-screen 


FLOWCHARTS | 


And Organization Charts 


Finally! An on-screen flowchart proc- 
essor that knows about flowcharts and 
organization charts - not just another 
“screen draw” program that makes you 
do most of the work. 


interactive EasyFlow is a powerful 
fullsscreen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com- 
pose charts on the screen. More im- 
portant, you can easily modify charts so 
they are always up to date. 


Features: @ Text ts automatically 
centered, character by character, within 
shapes as you type it @ Text formatting 
controls allow you to over-ride the auto- 
matic formating where desired e Lines 
are created by specifying the starting 
and ending points - the program auto- 
matically generates the route @ Power- 
ful editing lacilities allow shapes and 
even entire rows and columns of shapes 
to be inserted or deleted; lines are auto- 
matically re-routed as necessary 
@Large chart size (up to 16 shapes 
wide by 16 shapes high) allows very 
large flowcharts and organization charts 
to be handled with ease @ Charts can be 
larger than the screen - the window into 
the chart scrolls both horizontally and 
vertically as necessary @ Flexible print- 
er interface allows it to work with all 


STATUS BAR (not to be 
confused with a wet bar) tells 
you whal Interactive EasyFlow 
1s doing at all times. 


TEXTMESSAGE 
WINDOW used to enter 
user text and to display 
messages trom Interactive 
EasyFlow. 


1D Is entry"valid “77 


CURRENT SHAPE 
WINDOW - shows the 
content of the current 
flowchert shape (Ihe one 
under the SHAPE 
CURSOR) in complete 
detail 
es 


HaventTree Software Limited 
P.O. Box 1093-P 
Thousand Island Park, NY 13692 


(613) 544-6035 ext 49 


printers, not just dot matrix printers. 
Wide charts can be printed in strips Also 
works with Hewlett-Packard 7475A (and 
compatible) plotters @ Twenty standard 
flowcharting shapes included e Com- 
mon shapes supplied in three sizes 
e Extensive manual (125 pages) in- 
cludes many examples e Context 
sensitive “help” facility provides im- 
mediate assistance at any time e Any 
number of titles can be placed on a chart 


@ Commentary text blocks can be | 


placed anywhere in the chart e Fast: 
written in 8088 assembler @ Pius many 
more leatures than we can mention 
here. 


Requires at least 256K memory, DOS-2 
or higher and an IBM or Hercules com- 
patible graphics card. 


Order direct for only $149.95 + $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, COD or 
Company PO. Rush orders accepted 
($15.00 S&H; USA/Canada only). Rush 
orders received by noon will be delivered 
the next business day (to most 
locations). 


The semple screen display shown below :s typical of 
what you see while editing a chart. Other screen dis- 
plays are provided tor entering titles, changing 
options, getting "help" and so on. 


CHART WINDOW gives an overview of your chart: this 

example shows the ‘normel” view “Ctose-up” view shows a 

smaller part of the chart in more detail. “Wide-angle” view 
hows e larger part of the chart at reduced size 


Deco 





SHAPE CURSOR shows where you are in 
the chert. Cursor keys move it around; chart 
window scrolls f you run off the edge of the 
window 
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VIEWPOINTS 


™ PETER NORTON 


more folks have gone gunning for my title 


as king of file recovery than I've been able | 


to keep track of. 


And just to show you that it doesn’t al- | 


ways work out that one person forever re- 
mains on top of the heap, look at the case 
of keyboard macros. Somebody, I’ve lost 
track of who, was dominant in that game 
until Dave Roses’s ProKey became the 
macro program that everybody uses. More 
recently, the baton seems to have passed to 
Borland’s SuperKey. VisiCalc owned the 
spreadsheet market until /-2-3 took it 
away. WordStar was the word processor 
once, but no more. 

But even if the former leader of a soft- 
ware genre gets knocked out of the domi- 





= Successful software 
develops a tremendous 
inertia that keeps it going 
even after its time has 
seemingly passed. 


nant position, in many cases it remains ina 
comparatively comfy place. Consider that 





VisiCalc hung in there long after /-2-3 | 


**killed’’ it. Consider that MicroPro’s 
WordStar is still selling well Gust not dom- 
inantly) and that MicroPro is number 5 on 
the Soft*letter 100 (though their revenues 
shrank by $15 million from the year be- 
fore). And consider that even though the 
CP/M operating system is said to have 
been dead for over 3 years, it’s still bring- 
ing in enough money to make Digital Re- 
search number 4 on the Soft*letter 100. 
And that is the key reason why my mes- 


sage to budding software entrepreneurs is | 


that the best way to attain success is to find 
aniche that you can own. 


Successful software develops a tremen- 


dous inertia that keeps it going even after 
its time has seemingly passed. In the vola- 
tile, live-or-die software world, that's a 
comforting thought—and all the more rea- 
son for us to direct our hopes for success 
toward niches where we too might become 
number one. Pt 
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‘AT LAST, FASTER PCB, 
it Ettecccem AT A BETTER PRICE! 
























IURBO PC 

m@ RUNS ALL MAJOR m@ AT STYLE KEYBOARD. 
SDFTWARE WRITTEN FOR ; 135 WATT POWER SUPPLY, 
THE IBM PC, xT,” UL APPROVED. 
AND COMPATIBLES. a elt aaa ta Sl oe 

ss Presa aeeelnielaa LNT, EnESS TO EXPANSION SLDTS) 
KEYBOARD SELECTIBLE gs MSDDS 31, USERS MANUAL, 

8 640 KB MOTHER BDARD AND 2 YEAR LIMITED 
INSTALLED AND TESTED. WARRANTY INCLUDED. 


a soot ea ry ae Dave. m ADDITIONAL CONFIGURA- 
MANUFAGTURERS) 3 TIDNS AVAILABLE. 


OVER 60% 
FASTER 





$775.00 
TURBO 286° 


= RUNS ALL MAuDR m AT STYLE KEYBOARD. 
SOFTWARE WRITTEN FOR +m 200 WATT POWER SUPPLY. 
THE IBM PG" AT,” m 8 EXPANSION SLOTS 
AND COMPATIBLES, = MSDOS 31; USERS MANUAL, 
m 8 MHZ SYSTEM UNIT AND 2 YEAR LIMITED 
(6 Miz SYSTEM UNIT WARRANTY INCLUDED. 
= 640 KB MOTHER BOARD «TWO SERIALS AND ONE 
INSTALLED AND TESTED. PAAttEl FORT ay 
= 12 MB AND 360KB Bane Rn 
Co EN VE uctay = COMBINED FLOPPY/HARD. 
MANUFACTURERS) DRIVE CONTROLLER! 
IBM PC-AT™ 





$1945.00 


Northeastern Software Turbo PC is a trademark of Northeastern Softwass 
MS DOS 3.1 is a trademark of the Microsoft Corporation Northeastern 







rk of Northeastern Software. 
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OLL FREE 1-800-382-2242 
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7 hea el pee lg is not Hi weosorr ie tet 7 fara ee teat = 
fa tito Cookbook, 
1-800-874-1108. ir Rear, Ca a Bey oe a ea ee 
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We value your continuing busi in. | liar bomes Ae GLAPAUT 74000 pn ll ‘800 
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future purchase, my COPY PROGRAMS /  § Srp hecho Ly ah 
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in our ad you wont, send the oid in wi BUSINESS Pirin 770) Never pa Bt 
, ¢ oid in with the PINPOINT POLISHING Hon Maker 25.50 eany Be Aa 
cen bw cdi § 30 of wth onl, fier” gy Foci HE rie Eh meres BS 
: vil a competitor’s ad with a lower price and PEC lh aro Pepa ate “at toe me 4G Kerwin i803 
we wil ple $1 off his price (subject to the hope 2700 feeca an Ce eae 21.00 DAVIDSON AND ASSOCIATES sat 
conditions below). Ieee cay, PRECISION SOFTWaRE Deanna an ee ) 
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A. There are more Toshiba 24-pin dot 
matrix printers installed in major dad 
tions, as well as in medium and small com- 
panies, than any other brand: 

More than Epson! More than NEC? 
More than Brother® More than Fujitsu‘ 


Put More Printers 
In Business 
__Than Anyone Else. 


And during its long life it will give 
you letter quality printing at 100 CPS, drafts 
at 288 CPS and picture-perfect dot-address- 
able sas 

e P35] emulates Qume Sprint 11° 
and IBM Graphics; and most major software 
ckages utilize its expanded command set. 
Jus, you can add over 40 downloadable type 
fonts on both disks and plug-in cartridges. 

The P35] is compatible with the 
IBM PC’ family and goes about doing its job 
in the quietest manner possible. 

If you need ees capability, 
there’s the new P351C. The 24-pin printhead 
we pioneered and perfected pegs high- 
resolution presentation graphics on paper for 
reports and on transparencies for projection. 

The P351C will also create multicolor 
transparencies for all software compatible 
with the IBM Color Printer*and can output 
graphics from Microsoft Chart? 

So when it comes time to select a 
pont for your office, why not consider the 

Oshiba P351 or the new P351C. They’re 
both good for business. 

For the name of the Toshiba dealer 
nearest you, call 1-800-457-7777. | 
Deter iy Poor Greens & feateopre apc wettrart ct Bec 


Intemational Corporation. 4 Fuysteu ss a registered trademark of Fuytsu Amenca, Inc. 5 Qume 11s a 
ee of Que Corporation. 6, 7,8. IBM Graphics, IBM PC and IBM Coloe Printer are 


= stered 
That's because Toshiba gives you more. Sassi nefits {nema Business Machines Corton. 9 Maco Char sa re 


Our P351's Soe ——w wr, 


printhead, forin- 
stance, lasts upto ges 
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two times longer 
than anyone else's. Ti 
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In Touch with Tomorrow 


TOSHIBA 


fochiba Systems Division 
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MICRO CAP and MICRO LOGIC 
put your engineers on line... 


e A ; OYE 
not in tine. 2<r 


My OWN WORKSTATION 
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How many long unproductive hours 
have you spent “In line” for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGKIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here’s how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 
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“Typical MICROCAP Transient Analysts” 





works. In addition, you get even more 
advanced device models, worst case capa- 
billties, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 

CIRCLE 497 DN READER SERVICE CARD 


“Typical MICROLOGIC Diagram” 


Reviewers Love 
These Solutions 


Regarding MICROCAP ...“A highly 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC ... “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
availahle for the Apple 11 (64k), IBM PC 
(128k), and HP- 150 computers and priced 
at $475 and $450 respectively Demo 
versions are availahle for $75. 

MICROCAP IL ts available for the 
Macintosh, IBM PC (256k), and HP- 150 
systems and is priced at $895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. F 
Sunnyvale, CA 94087 
(408) 738-4387 





Strong, Silent Type. 





teas fy 


The LaserImage 2000 from PCPI. 


Be glad you waited. The Laserlmage 2000 
ig the first, second generation laser printer Which 
means It oo more, but costs less And it can 
be virtually anything you want it to be built into 
every Laserlmai ablo 630 and HP 
plotter emulatic ware works with 
either one, or both, 1 vith the Laserlmage 
2000 Simple as that Epson emulation is as easy 
aS popping in a cartridge Sois IBM graphics 
printer and HP LaserJet Plu ation len 
as that And of cour atured la 
printer with four built-in character font and f 
page, high resolutio phics capabilities More 
fonts? They're available on either disk or cartridge 

Full page graphics. lsh hrst gen 
eration laser printers are 
page, full-resolution graf 
a minute), the Laserlmag 
page 300 x 300 dot per inch grap 
pe minute. Mixed text anc 
lem Mixed type fonts? Ni 
or horizontal (132 column) 
Vector or bit-mapped grap! 












































On-board intelligence. The heart of the 
Laserlmage 2000 1s an MC68000 processor and 
15 megabytes of memory is standard {upgrad- 
able to 20 megabytes if you w int to use more 
font: yles you can 
have ped graphics at full speed 
Non ed f or additional boards in your computer 













ct th Laserlmage 2000 to y om 
T par: Al ee rt and youTe ready 
to go St nple as tha ; 
Lasting impressions. | nlike other laser 
Pr inters Galne\Tyy cycl d at 3,000 pages 
Laserl ge 000 1s rated at 
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_ Seeing i is believing, © all the toll free 
n below for the name of your nearest 

» 2000 dealer Then, drop in fora full 
demonstration You'll see the first 

second generation laser printer The Laserlmage 


00. Strong, stlent tyr 


LaserImage 2000 . 





Toll Free Information: 1-800-225-4098 
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VIEWPOINTS 


CERTIFICATION 
WARS, PART 1 


Our PCs are a part, if a minor one, of the RF/EMI-emissions problem. Seymour takes a look 
at this latest source of ‘‘noise pollution.”’ 








hibit halls at the Atlanta Comdex a 
couple of months ago in a style some 
found reminiscent of another march across 
Georgia more than a century ago. 
Rather than burning down everything in 


Fe: staffers marched through the ex- 


| their path, a la General Sherman, the FCC 





staffers made a lot of exhibitors feel 
bummed up when their items were tagged 
for failure to comply with FCC RF/EMI 
Class B emissions standards. When the 
FCC people had finished—and had tagged 
more than 2,500 items for noncompliance, 
meaning they couldn't be sold and could 
only be shown with a ‘‘not yet approved"’ 
caveat attached—they had left a bad taste 
in the mouths of quite a lot of PC-industry 
people. 

I watched the process with some 
amusement. On the one hand, if the law 
says equipment should meet reasonable 
standards, manufacturers shouldn't evade 
those regulations. On the other, my antipa- 
thy toward unnecessary and often simply 
goofy governmental regulations runs 


p. 

So I began digging into the nature of 
computer-generated electronic ‘‘noise,’’ 
how and why it’s generated and what there 
is that vendors can do to reduce emissions 
levels, what you and I do subsequently that 
reinforces or undercuts those efforts, and 
finally the broader social issue of the seri- 
ousness of the effects of all that radio-fre- 
quency (RF) energy bouncing around Out 
There. 

My tutor through part of this trip was 
Dave Staggs, one of the handful of recog- 
nized experts in dealing with spurious 





emissions. For a decade Dave was the top 
gun in emissions reduction for one of the 
major office-automation-equipment com- 
panies, and now he’s a vice president in an 
engineering firm working on measuring 
and assessing RF/EMI problems. Dave 
works with quite a number of PC compa- 
nies on tugging their products into confor- 
mity with the FCC’s standards, and I’m in- 
debted to him for all | learned in our trips to 
the woodshed. 


TWO STANDARDS First, about those 
mysterious FCC Class A and Class B stan- 
dards. The Class A, or office-equipment, 
standard is the looser one; Class B, or resi- 


dential-location equipment, is held to a | 


tighter test. 

Why? Because the FCC rightly figures 
that most of the TV sets, radios, and other 
electronic receivers with which our ma- 
chines’ emissions can theoretically wreak 
havoc are found in homes, and if we're go- 








ing to haul a de facto noise generator into 
that setting, it should affect our neighbors 
as little as possible. Fair enough. 

As sophisticated electronic devices, our 
PCs are potentially rich sources of interfer- 
ence. Prime sources of stray energy inside 
the PC are the clock circuits that time mi- 
croprocessor operations (whose harmonics 
are deadly), the high rates of data transmis- 
sion among components, especially from 
hard-disk controller cards to the hard disk 
itself, and the ever-faster designs being 
used for logic devices. 

Beyond those sources lie the connec- 
tors, such as serial ports on the back plane 
of your PC, which are veritable founts of 
RF energy, and finally the system cables 
(engineers like to call them paths), which 
can wind up broadcasting that energy like 
antennae. 

But do PC-scale noise emissions really 
count? Is all this a Tempest (forgive the 
pun) in a teapot? 

Staggs says that many stories about se- 
rious problems resulting from PCs’ inter- 
fering with other systems are probably 
apocryphal, but that he’s seen field notes 
from joint FCC/FAA investigations that 
confirmed temporary interruption of sensi- 
tive aircraft instrumentation, such as In- 
strument Landing Systems (ILS), in planes 
on final approach when flying over homes 
with very noisy PCs. 

Moreover, stick three or four PCs into a 
shared office—say, a typical office ‘*bull- 
pen”’ about 12 by 15 feet or so—and you 
can generate sufficiently intense RF-noise 
fields to begin getting occasional garbage 
on-screen and in printouts. 
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INCREASING RF NOISE The real 
problem, of course, which the FCC's sud- 
den turn toward strict enforcement of PC 
regulations only partly solves, is the 
steadily increasing wail of background RF 
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noise with which we live. That noise 
comes from everything from blenders, 
food processors, and can openers to CB ra- 
dios, dimmer switches, and PCs. While 
the noise level is still far below what little 


enu 
US+ 


A complete, easy-to-use menu system 


for your microcomputer's hard disk 
uns in DOS 2.0 or greater on the IBM PC-XT", 
IBM PC-AT*, COMPAQ® and their true compatibies 


Aftractive menus with room tor 676 
options 


Quick one or two keystroke access to 
your sottware systems 


Easy DOS commands (FORMAT, COPY, 
BACKUP, RESTORE, etc.) wherever you 
want them 


Automatic ond friendly setup pracedure afr 


Versattle ond easy-to-use menu 


maintenance Including optional pass- 


word protection, menu color choices 
ond “hidden” sub-menus 


Convenient parometer passing 


Order Now! 


as Easy-to-use DOS BAICH file editor 


Optionol “hold” will prevent ilstings 
trom flashing by 
Flexibie design hondies virtually oll 


sottware systems becouse It Is not 
BAICH tlie dependent 


+ 


Fast ond efficient “C" longuoge 
Complete User Guide 


Much more 


+ 


= only $3 9. 95! 


Phone (203) 644-4709 or 644-9689 (credit cara orders only) 


or send coupon below to: 


Please send Menu Plus+ 
Name 

Company 

Address (ro PO boxes} 

City State Zip 
Tetephone ( d 
tm ordenng. 
Connectcul residents odd sales tax ($3 00 per copy) 
Shipping Kandling ($4 00 tar firs) $1 00 each additonal) 


Sigma Software, inc. Menu Pius+ Division 
1009 Sullivan Avenue South Windsor, CT 06074 


Ihave enctosed o [_] check oO money order 
Charge ta my Vso Oo MasterCard 
Accounl Number 


copies of menu plus+ of $3995 each Total $ 


Expiration date 
Total $ 


Toto! § —___.. 


TOTAL AMOUNT 5. 


Signature 


Sigma Software. Inc. 
Menu Plus+ Division 
1009 Suliwan Avenue 
South Windsor. CT 06074 





we know about human-safety thresholds, 
it’s increasingly a threat to critical commu- 
nications links, to say nothing of your 
daughter's TV set or your neighbor’s vid- 
eocassette recorder. 

A U.S. Environmental Protection 
Agency study in the late seventies mea- 
sured background, or ambient, RF levels 
at 72 sites in Atlanta, Boston, Philadel- 
phia, and Miami. RF field—strength mea- 
surements ranged from 2 to 3 volts per me- 
ter, with 95 percent of the sites reporting 
readings greater than 2 volts per meter. 





= Stick three or four PCs 
into a shared office and 
you can generate suff- 
iciently intense RF-noise 
fields to begin getting 
occasional garbage on- 
screen and in printouts. 


A Canadian study of various metropoli- 


tan areas found readings that had moved 
up from about | volt per meter in the early 
seventies to 3 volts per meter in the early 
eighties. The figures are certainly higher 
today. 


A SUBTLE EFFECT The higher noise 
levels are having a noticeable effect, if 
only in small and subtle ways. For exam- 
ple, users of VCRs made in Korea, where 
RF/EMI controls are relatively loose, are 
finding those recorders susceptible to 
problems with all that ambient RF noise, 
while users of VCRs from Japan, where 
RF/EMI controls are tighter, are having lit- 
tle trouble. 


That whole issue of susceptibility to | 


RF/EMI noise is really the other side of the 
coin in emissions controls. Next time we'll 
look at what the FCC is or isn’t doing 
about it, as well as some war stories about 
PC vendors’ attempts to quiet their ma- 
chines—and how we sometimes defeat 
their best efforts. PU 
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Now, anyone who draws, 


designs, drafts or doodles can 
afford real CADD 


There's no reason on earth to wonder if you can use Generic CADD™ to help your 
business. We're offering real CADD capabilities for under $100 and a no risk 60-day 
guarantee. 

You ll be up and running in minutes. It will be only a matter of hours until you're 
proficient. From then on you'll be in control of this decade's most powerful drafting and 
design tool. 

If you draw anything at all as part of your job, Generic CADD™ can change your life 
... for the better. If you're an architect, engineer, designer, draftsperson, contractor, inte- 
rior designer, space planner, graphic artist, student or instructor, Generic CADD 2.0” 
can make you more productive. 

All you need is your PC compatible, a graphics card and printer or plotter—not some 
$10,000 work station! If you have a dot matrix printer, our DotPlot™ program (just 
$24.95) lets you use it to reproduce any drawing. If you're using AutoCA D™ or Mega- 
CADD" our Auto-Convert™ program (just $24.95) lets you add additional low-cost work 
stations. 

Generic CADD™ simply gives you more for your money. You get sophisticated and time 
saving features like user defined menus. Work the way you're used to working—just point 
to the line-type or shape you want to draw—then draw it! Draw lines, points, rectangles, 
polygons, circles, arcs, ellipses. Use powerful macro commands to turn a sequence of 
commands into one simple move! Get blinding speed, floating point accuracy, unlimited 
drawing size, true B-spline curves and the easiest to use text features of any package we 
know. Create symbol libraries. Measure distance, angles, area. Work in feet and inches, 
metric or decimal units. Move objects, copy, erase, trace, zoom in, zoom out and more. 
It’s all there in menu form and supported by documentation that's complete, concise, and 
a joy to read. 

Don't go another day without Generic CADD™. Call our toll free order hot-line today. 
We'll have Generic CADD” in your hands and in just a couple of days. 
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Generic 


Auto Dimensioning 
Available Now 


@ Call 1-800-228-3601 to order 


Dealer inquiries welcome 

60 day money back guarantee 

Not Copy Protected 
eeoeeeseeeoececece 
Cicapp20~ $9.95 oy 
( Auto-Convert™ $24.95 Qy 


01 DotPlor™ $24.95 oly 

UPS Grov7w/S4 00 UPS Bluel$6 00 
Internabonal’$t2 00 coomo 

Name 

Shipping Address 

cay State 

ap Telephone 

Subtota! 

WA tes add 8 MA sales tax 

Amount Enclosed 

Payment VISA MC Bank Draft Check COD 
Emp Date I eae) 
Meat we Sm 


Tio ogy doh drves or 1 Goopy and 1 hart dak 

Graphucs card Hercules, (BM Grapiucs, EGA Sigma 400. many others, 
Recommended 

(808? os 6028? coprocessor 

SA0K RAM: 

2 sera ports 

Mouse oF 


tant 
Dot mata printer {we suppor! over 100 onriers with ow OotPiol package} 
OF plotter (HP Hi Amide, Sweet P many olners) 


8763 148th N.E. 
Building C 
Redmond, WA 98052 
206-885-5307 


AWOCAD™ 6 a regislered trademart of Autodesk inc 
MogaC ADO” @ 2 regalered Irademark of MEGA CADO inc 
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With all these SoftLogic Solutions, 
you could run out of problems. 


Now there's a whole family of low-cost, easy to use Softlogic software for the IBM PC, XT, AT, and compatibles. 
They'll save you time, aggravation, and lots of money. Got a problem? Check out these Softlogic Solutions. 


Software Carousel—The easy way 
to move from one program to another. 


What a hassle. Saving, exiting, loading, retriev- 
ing—just to move from one application to 
another. With Software Carousel, you can keep 
up to ten programs loaded and ready to run. 
Best of all, you can use all your memory in each 
and every one. Supports AboveBoard™ and 
RAMpage; too. 





Disk Optimizer—Speeds up your 
disk by cleaning up your files. 


You may not notice, but your hard drive is get- 
ting slower. Because your files keep getting frag- 
mented and scattered on your disk. Reading, 
writing, everything takes longer, because your 
disk is working harder. Disk Optimizer puts back 
the speed by putting your files back in one 
piece—where they belong. 





Cubit—Packs more of your data 
onto less disk space. 


Filling up your hard disk again? Don't run out 
and get a bigger drive. Get Cubit, and get up to 
twice the storage capacity from the drive you 
already have. Cubit compresses and decom- 
presses word processor, spreadsheet, database, 
all kinds of files—quickly, safely, invisibly. 





DoubleDOS~The multitasking 
software that takes less of everything. 


You can spend more money, load more memory, 
and read more manuals with systems like Top- 
View™ or Windows” Or you can get Double- 
DOS, the amazingly simple concurrent software 
environment that lets you and your computer 
each work on different tasks at once. Nothing 
could be easier. And nothing costs you less. 





Put your problems behind you. Order these SoftLogic . 
Solutions today. So why put up with problems? Especially when you Order today: 


can get dependable SoftLogic Solutions for just 
* $49.95* each. Ask for SoftLogic products at your 800-272-9900 
9 computer dealer. Or order directly from SoftLogic SUGCSE 
Solutions by calling 800-272-9900 (603-627-9900 in Manchester, NH 03101 
Each New Hampshire). 800-272-9900 (603-627-9900 in NH) 


a aleal SOFTLOGIC 


SOLUTIONS 
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NOBODY 
DELIVERS LIKE LOGICSOFT. 


Buy it today, use it tomorrow! 
Only Logicsoft ships your order the 
same day via overnight courier” Free. 


Nobody beats Logicsoft prices. 
In fact, if you find a lower price 
(advertised or a bonafide quote) on any 
of the hundreds of products we stock, 
we'll beat it by $10: Our Corporate 
Accounts Program offers attractive 
volume discounts. Credit cards and 
POS accepted. 

Outstanding customer service 
and technical 

its only a toll-free phone call away. 
Another reason why Logicsoft is a 
major hardware and software supplier 
to over 50,000 companies, including 
over 90% of the Fortune 1000. 


See inside for the lowest prices 
on over 800 products for IBM- 
PC’s and compatibles. 


"pophiaa to order tatatian aver $109. under $100, shir 


To order or receive technica! assistance, call our Nationa! Hotline: 


1-800-645-3491 


}9-8440 
Customer Service: 1-800-431-9037 NYS: 516-249-8440 
FAX #516-249-5289 





Lease or Purchase Systems 

From Logicsoft 

A Logiclease of any system entitles you to 

FREE installation and 90-day service contract 

at your place of business! High tech 

uel nigh cost. 

Outstanding flexibility. ONLY LOGICSOFT 

eee OFFERS ON-SITE 
enefits. 

Give Logicsoft a call — INSTALLATION & SERVICE 

we || process your ON ALL LEASED AND 

lease application PURCHASED SYSTEMS 


in 24 hours! 

A purchase of any system entitles you to 

installation for only $99, and FREE service 
for 90 days at your place of business! 

National Computer 
Maintenance 
Now... trained installers and 
expert service technicians 
dispatched from each of our 
96 authorized service centers 
IN most metropolitan areas 
throughout the United States, 
ready to respond within an 
average of 4 hours. 


1-800-645-3491 

Customer Service: 1-800-431-9037 

NY STATE: 1-800-235-6442 (516) 249-8440 

FAX # 516-249-5289 

110 Bi-County Slvd., Dept. 54321 EUROPE: 020-83 48 64 
Telex: 10759 Logie NL 


Mail ore : 
LOGICSOFT EUROPE 8V 
286905 SoftUR pb 9460, 1006 AL Amstardam, Holland 


Farmingdale, NY 11735 
CANADA: 416-283-2354 
Domestic/Int’! Telex 
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Leading Edge 
Model D 


« 256K Memory « Two 360K Half/Height 
Floppy Drives * Four Expansion Slots « 
Keyboard * Text Display Card « High- 
Resolution Monochrome Monitor * One 
Parallel And Serial Port » Color option 
available 

* Purchase Price: $1,375 


Lease For $59 per month 





New Compaq 
286—30 Mb 


«512K RAM Memory * 80286 Based 
CPU * One 30Mb Hard Drive (w/control- 
ler} * One 1.2 Mb Half/Height Floppy 
Drive * Eight Expansion Slots * Compaq 
Keyboard * Graphics Card * One parallel 
port + Free 90 Day On-Site Service 
Contract + Color or Monochrome avail- 
able as option 

* Purchase Price: $3,859 


Lease For $1§2 per month 


ITT XTRA 
(Dual Floppy) 


* 256K RAM Memory * Two 360K 
half/height floppy drives * 4.77 MHz 
Intel 8088CPU ° 5 expansion 

slots * ITT keyboard ° Text display 
card * ITT monocrome monitor 
(amber or green.) One parallel and 
serial re * Color option available. 

* Purchase Price: $1339 


Lease For only $58 per month 


New IBM AT—30 Mb 


8 MHz © 512K © 30 Mb Hard Drive (Full 
Height, w/controller) « 1.2 Mb Half/ 
Height Floppy « Eight Expansion Slots « 
IBM Enhanced PC Keyboard « Serial/ 
Parallel Adapter * Free 90-Day, On-Site 
Service Contract « Color or Mono- 
chrome Monitor Available as Option 

« Purchase Price: $4,179 


Lease For $165 per month 


New Compaq Portable Il 
20Mb 


« 640K RAM Memory « 80286 Based 
CPU + One 20Mb Half/Height Hard 
Drive (w/controller) * One 360K 
one/third Height Floppy Drive * Two 
Expansion Slots « Compaq Il Keyboard « 
Text /Grahics Display Card * 9” Text/ 
Graphics Monochrome Monitor *« One 
Serial and Parallel Port « 

Free 90-Day, On-Site Service Contract 

« Purchase Price: $3,879 


Lease For $153 per month 


TOSHIBA Lap-Top 
T-1100 Plus (Dual Floppy) 


* 640K RAM Memory * CMOS 80C86 
Running at 7.1 MHz * Two 720K 3.5” 
Floppy Drives * One Expansion Slot 

* TOSHIBA Keyboard * LCD Display 

* Color Graphics/Monochrome 
Composite Card * One Parallel and 
Serial Port ° Clock Calendar * External 
Floppy Drives Optional 

* Purchase Price: $1799 


Lease For only $76 per month 


IBM PC™. AI™ PC/XT™ are trademarks and IBM® s a regstered trademark of Intemational Business Machines Corporation. 
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New IBM XT—20 Mb 


512K * 20 Mb Hard Dnve * 360K Floppy 
Dnve Half Height ¢ Eight Expansion 
Slots * IBM Enhanced PC Keyboard « 
Asynchronous Communications Adapter 
* Free 90-Day, On-Site Service Contract « 
Color or Monochrome Monitor Available 
as Option 

* Purchase Price: $2,369 


Lease For $99 per month 


AT&T 6300 
Total Business System 


« 640K RAM Memory « One 10 Mb 
Half/Height Hard Drive (w/Controller) + 
One 360K Floppy Drive * Seven Expan- 
sion Slots * AT&T Keyboard * High- 
Resolution Graphics Card « High-Resolu- 
tion Monochrome Graphics Monitor * 
Senal & Parallel Ports * Toshiba P-351 
Printer And Cable » Software Bundle 
(dBase III Pius, Lotus 1-2-3, Word Perfect, 
SideKick, G.W. Basic and MS-DOS) « Free 
90-Day, On-Site Service Contract 

* Purchase Price: $4,299 


per month 
Lease For $169 color optional 


100% Burn-in 
and Testing. 


All systems undergo a 48-hour 


configuration, testing and burn- 
in period. We configure system 
boards, set DIP switches, 
format hard drives, perform 
memory diagnostics and check 
system with monitor 














AND A HUGE SELECTION 


OF PERIPHERALS. 








PRINTERS* 
CANON 





OKIDATA 

182 Plug & Play 
192 Plug & Play 
193 Plug & Pla 
2410 P Plug & Play ..... 
PANASONIC 





LASER PRINTERS* 

CANON 
Laser Printer ........ $1995 
HEWLETT PACKARD 
Laser Printer ........ 2499 
Laser PrintarPlus .... 3299 
Laser Jat 500(+)..... 4399 
OASYS 
Laser ProExpress .... 1699 

PLOTTERS* 
FACIT 
4550(6 Pen Plotter) ...$ 395 
HEWLETT PACKARD 
POG Pe x cae eee ee 
TATSR oe ccs e woe sad 
HOUSTON INSTRUMENTS 
DMP 40............. 899 
DMP41..........-.. 2599 
DMP42............. 2599 
DMP51.........0006 3899 
DMP 62. cc cesceaeens 3899 
DMP52MP.......... 4889 

MONITORS* 
AMDEK 


NEC 
JC—1401P 3A 
Multi-syne color 

wiswivel base ..... . §59 
IBM 
Color Monitor ........ §39 
Monochrome Monitor., 225 
Enhanced Color Display 679 
PRINCETONE GRAPHICS 
RGBHX-12..........- 419 
RAGBHXM12E.......... §35 
RGBSPR12........... 569 
RGBSR-12P.......... 615 
AmberMax12 ........ 159 
QUADRAM 
Amberchrome 12”..... 145 
Enhanced Graphics 

Monitor wiswivel.... 549 
TAXAN 
MQM 22 ieee dienes ast 145 
(9 a rrreetene eeeeena Seears 415 

MULTI-FUNCTION BOARDS 
AST RESEARCH 
Six Pack Premium ..... $385 
Six Pack Plus (384K) ... 229 
Rampage wi256K ..... 269 
Rampage (AT) w/512K .. 459 
Advantaga (128K) ..... 369 
VO Mini Half Card ..... 119 
VOPlusI............ 125 
EVEREX 
Magic Card Il wi384K .. 199 
TECMAR 
Captain(384K)........ 209 
QUADRAM 
Quadboard (384K) ..... . 269 
Silverboard .......... 235 
Ems wi256K.......... 349 
Liberty (AT) wi128K . 315 
L 

Above Board (PC) 

WIGEI Sells syeiciesiess « 275 
kode cane (AT) 

Pro cocoa ans 419 

Aves Board (PS) 64K .. 319 
Abova Board (PS) 256K . . 389 
8087-2 Math 

Co-Processor ...... 139 
8087-3 Math 

Co-Processor ...... 179 
80287 Math 

Co-Processor ...... 209 

GRAPHICS BOARDS. 

Preview ...........-. $239 
EVEREX 
The Edge ...........- 239 
HERCULES 
Monochrome Graphics 

MEN serra rn ease x 199 
ColorCard........... 155 


PARADISE SYSTEMS 
Auto Switch EGA Card . $359 
Modular Graphics Card 249 


ColoriMono.......... 159 
QUADRAM 
EGA PlusGraphics .... 379 
SIGMA 
EGA Board .......... 369 
Color 400(Princeton)... 479 
STB 
Chauffeur ........... 229 
EGA Plus............ 319 
TECMAR 
Graphics Master...... 399 
COMMUNICATIONS 
BOARDS 
S25 te iiciccstecorsvenss cesses) « $629 
OCA 
IRMA Board.......... 799 
MODEMS 
AST 
Reach 1200 Half Card .. $345 
EVEREX 
Evarcomll........... 149 
HAYES 
Smartmodem 1200 .... 389 
Smartmodam 1200B 
wiSmartcomll...... 359 
Smartmodem 2400 .... 599 
Smartmodem 2400B 
wiSmartcomil...... 549 
PROMETHEUS 
Pro-modem 1200B 
wisoftwara ........ 239 
QUADRAM 
Quadmodem Serias 
viesacepeysienersrenycs Low Price Calll 
VEN-TEL 
PC Modam 1200 Half 
Cains... aees nes 
1200 Plus ..........65 
PC Modam 2400 Half 
Candies: sa c.ccalure ste 479 
MOUSE INPUT DEVICES 
MOUSE SYSTEMS 


PC Mouse w/DR Halo2 . $129 
MICROSOFT 

Microsoft Mouse (Serial) 135 
Microsoft Mousa (Buss) 125 


SURGE PROTECTORS 
KENSINGTON MICROWAVE 





Masterpiece Plus ..... 119 
CURTIS 

Diamond ............ 39 
Emarald............. 45 
Gai] °) emeeen c peageo Wore §9 

KEYBOARDS 

KEYTRONIC 

§151(Deluxe) ......... 169 
5153 (witouch Pad)... .. 279 
3270PC .......... . 235 
Kaytronic Jr 5151. ..... 169 


MEMORY STORAGE 
IOMEGA 
Barnoulll Box (10 + 10). $2329 


Bernoulll Box (20Mb).. 2299 
Bernoulli Box(20 + 20) 3179 
Barnoulli Box Plus .... 4199 


HARD DISK DRIVES 
MOUTAIN COMPUTER 
Hard Drive Card(20 Mb). $889 
Hard Drive Card(30Mb). 1049 
PRIAM CORP 
60 Mb Internal Hard Drive 


BSc s oun oo cee 1449 
InnarspaceID40 Mb ... 1249 
PLUS + 
HardCard10Mb...... 629 
HardCard20Mb...... 699 
SEAGATE 

10Mb % Htint........ 

20 Mb ¥%2 HtInt........ 


30Mb % HtInt........ 
20 Mb Full Ht (AT). . 
30 Mb Full Ht (AT). . 
40 Mb Full Ht(AT) 
60 Mb Full Ht (AT) 
CORE 








20 MbInt(At)......... 1299 
3OMbINt(AT)......... 1399 
40MbINt(AT)......... 1495 
72MbInt(AT)......... 2795 
CARTRIDGE TAPE BACK-UP 
EVEREX 


Excal Straam 20 MbInt . $639 
ExcelStream60MbInt. 799 
Excel Straam60MbExt 929 
IRWIN 


Irwin11010 Mb Int ..... 499 
20MbiInt ............ 595 
20MB325(AT)Ext.D... 779 
SYSGEN 
Imaga Tape Backup | 

1OMbInt .......... 789 
Image Tape Backup | 

20MbInt .......... 599 
Image te 3 Backup 

20MbExt.......... 649 
TECMAR 
OICBOAT ... cc ccwess 1239 
QIC 60 Ext Tape Backup 1579 

RE 
GOMbExt............ 1599 
FLOPPY DISK DRIVES 

Panasonic 360 K Vz Ht. . $119 
Tandon TM-100 360 K 

(Flas OR eeche eee 125 
Tandon TM-100 360 K 

Vault oe stetsteretetens a cre 105 
Toshiba 360 K ¥2 Ht. ... 115 
BACK UP POWER SUPPLIES 
DATA SHIELD 


“Due to weight restncbons, Printers and Monitors are shipped UPS—free All pices and policies subyect to change without notice. 


CAN’T FIND IT? ASK FOR OUR SPECIAL ORDER DEPT. 
There’ a good chance we do carry the product (we're adding new ones every day} Or, we can get it 
for you from one of our suppliers—still at our low direct-to-you prices. 
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Folded edge of the page 


Foldout slip-sheet 


. Open the foldout page 
. Insert this sheet with 


1. Front side touching the free page Fiseiend 


Ee 
2. Arrow pointing to the fold Siip-sheet Se 

SS 
. Slice the folded edge eo 


. Close the page and slip-sheet 
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LOGICSOFT ALSO OFFERS 
SOFTWARE FOR VIRTUALLY 
EVERY IBM PC APPLICATION... 


WORD PROCESSING 
Dispiay Writa Iii Think Tank 
Easy Writer ii GRAPHICS 
Microsoft Word 3 $209. PROJECT MANAGEMENT 
Muitimata 235 DATABASEMGMT. ADD-ONS Diagram Master Harvard Total. $285 
Multimate Advantage . . Clipper. . --,-- $349 Energraphics wiPiotter Microsoft Project 
Office Writer 245 Option 2e9 Super Project Piua .... 
PFS Write at rome! ike Graphwrlter Timeilne 
Voikswriter ill Gneen an Harvard Presentation ~ FINANCIAL 
Map Master Managing YourMoney . $109 


Wordstar Pro Pak SPREADSHEETINTEGRATED syicrosoft Chart Doliars and Sense 
PC Draw ACCOUNTING 
Wordstar 2000 Pius .... PFS Graph 


XY Writa fii Framework Il Sign Master Computer Associates . . 
(formerly iUS) 


WORD PROCESSING Multiplan CADICAM Dac Eas Price 
y . Lowest Call 
ADD-ONS SupercalcIV(NEW).... AutoCAD .... : Great Pialna 


Bare pent Jee Symphony Pro Design iI Open Systems (3.0) . 

TurboLightning.-..., 99, SPREADSHEET AD"-ONS Seared 

Wardleinder Lotus Report Writer... . $109 LANGUAGES TGS Cilent Write Up... . 
Cambridga Spreadsheet C€ Compiler (MS) 


DATABASE MGMT ee ae 
Col stone -$ 75 ‘an Complier he 
dBase lll Pius Spraadsheet Auditor... LatticaC Compiiar .... 259 Cromer 
Knowledgeman/2 Quickcoda for1-2-3.... 85 MacroAssembier(MS). 97 Fast Back 


PascalCompiler(MS) .. 183 yicrosoft Windows... . 
DESKTOP PUBLISHING — Quick Basic (MS) ener chives 
Sc LASERplus $329 True Basic 


OVER 200 OTHER SOFTWARE TITLES IN STOCK Sidekick 
AT LOW DISCOUNT PRICES. 


Z y 


dBase Ill Plus $429 LOTUS I-2-3 $317 Word Perfect $199 
Add-Ons for dBase ili Pius Add-Ons for LOTUS [-2-3 Add-Ons for Word Perfect 
Clipper LOTUS |-2-3 Report Writer Fancy Font 
dBase III compiler $359 Now you can format your own Lets you use multiple ae to 
reports, forms and mailings from enhance the appearance of your 
Broa raion program 123 fle $109 es letters & reports $145 
ming time by 70%. $145 





¢ Brand new Programmer's Language and Utilities Guide» A » Brand new Power User's Guide « F 

convenient and valuable listing of timesaving toois for oftware enhancements for t 

the programming professionai « Comptete with product + Fuii descriptions of template dd-ons, dis sc 
description. management and other programs. 














INTRODUCING LOGICWARE. 
FULLY COMPATIBLE COMPUTER PRODUCT 


5-Year Unconditional Warranty « Made in U.S.A. 
immediate Replacement or Repair Policy - Low Power Consumption 


We save you money—not by using inexpensive labor 
or parts—but through state-of-the-art technology, whic 
reduces part requirements and increases reliability. Eac’ 
product has a 5-year unconditional warranty plus our 
immediate replace or repair policy. 

LogicWare. It's the logical way to get high quality 
without paying high prices. 


Now Logicsoft gives you a logical choice. 
We're manufacturing a complete fine of computer 
products called LogicWare. They're fully compatible with 
major manufacturers. 
The boards pictured here are part of a vast array of 
ultra-reliable computer products. 






AST Compatible AT 
Multifunction Board 


w/128K— $219 

« Expandable to 2 Megabytes on Board « 
Install Either 64K or 256K Chips to 
Customize the Memory to your Existing 
Memory Configuration * Software RAM Disk « 
Printer Spooler/Buffer * One Parallel Port + 
One Serial Port 


AST Compatible 576K RAM 


Board Half Card with 9K—$69 
* Expandable to 576K * Supports 64K or 
256K Memory Chips ¢ Fits in Short Slot « Low 
Power Consumption * Clock Calendar Option 
loaded w/384K $135 

loaded w/576K $149 





To order or receive technical assistance, call our National Hotline: 


110 Bi-County Bivd., Dept. 54321 
Farmingdale, NY 11735 

CANADA: 416-283-2354 
Domestic/Int'l Telex 

286905 SoftUR 






Customer Service: 1-800-431-903) 





Hercules Compatible 
Monochrome Graphics 
Board—Sii9 

© 720 x 348 Pixel Graphics + Parallel Printer 
Port * Lotus 1-2-3 Compatible * TTL Mono- 
chrome Output * ATD Software Supplied For 
Direct Emulation of Hercules Graphics Card » 
Low Power Consumption 


pF TTT TD 


Hercules Compatible Color 


Graphics Board—$99 

* 320 x 200 Color Pixels * 640 x 200 Mono- 
graph Pixels « Parallel Printer Port » Low 
Power Consumption « Fits in Short Slot + Will 
Drive a Medium Resolution Color & 
Composite Monochrome Monitor 


I-800-645-3491 


NY STATE: 1-800-235-6442 (516) 2 
FAX #516-249-5289 


Sat No surcharge for MasterCard, VISA, Amencan Express. C OD, money ordec check or POS (please call for pace venfication} « No sales tax on orders shipped outside N ¥ State « Please add 2%. 
== insusance and handling ($3 00 muwmum) (int'l orders add |) « We do not bill until we ship. Ail products covered by mfg’s warranty. Defectwe merchandise mav be returned for repaw of exchanyy 
We do not guarantee compatibility Any goods returned for credit are subyect to a 15% restoclung charge AM pnces and policses subject to change without notice. 


Circle #400 on reader service card. 





NVee Sieo49-2440 




























AST. Compatible Six Function 


Cardw/384K—$159 

* One Parallel Port * One Serial Port * One 
Game Port * Clock Calendar * 384K RAM 
Memory * Low Power Consumption « Soft- 
ware * Printer/Spooler Buffer 


Hayes 1200 B Compatible Hal 


Card Modem w/Software—$i4 
* 300/1200 Baud * Bell 103/212A Compati- 
ble « Auto Dial/Auto Answer * Pulse or Touc! 
Tone Dialing * Full or Half Duplex Operation « 
Fits in Short Slot * Low Power Consumption 


Hayes 2400B Compatible Hal 
Card Modem w/Software—$29 


EUROPE: 020-83 48 64 

Telex: 10759 Logic NL 

Mail orders to: 

LOGICSOFT EUROPE BV 

pb 9460, 1006 AL Amsterdam, Holland 


Print Master from BayTech 
is an intelligent printer 
controller that connects 
between your computers and 
printers. It allows you to share 
one printer automatically, 
contend for multiple printers 
automatically, or switch 
between several printers by 
sending a simple code. Plus, 
Print Master's built-in buffer 
spools data until your printer 
can receive it. 
(cr 
A VERY FLEXIBLE 
PRINTER SHARER 


You configure Print Master's 
ports for any combination of 
printers and computers by 
answering questions from the 
easy-to-follow menus. For 
example, with the ten-port 
Print Master, nine computers 
can share one printer, eight 
computers can share two 
printers, seven computers 
can share three printers, and 
SO on, to one computer which 
can share nine printers. You 
can also menu-select these 
features: the baud rate, word 
size, stop bits, parity, and 
XON/OFF handshaking; the 
disconnect time-out; and form 
feeds. Ports may be 
configured individually to 
translate for printers and 
computers using different 
configurations. All 
changes you make are 
saved in non- 
volatile memory. 


PRINTER SHARING 
AND PRINT BUFFERING 
ALL IN ONE VERSATILE UNIT 


BayTech 


Printer Controller 


PRINT MASTER'S BUFFER 


KEEPS YOU WORKING 


Since Print Master can 
accept data faster than your 
printer, you can dump a print 
job into Print Master's 512K 
buffer and then go on to 
another project. All connected 
users can send data to this 
common pool buffer, and 
they can be doing it at the 
same time, even if no printer 
is available. Data is stored in 
the buffer until it can be sent 
on a first-in-first- 
out basis to 

















Print Master 710C 


the selected printer. If you 
need more memory, Print 
Master is optionally available 
with one megabyte buffer. 


SSS ae 
CONTROL PRINT OUTPUT 
FROM YOUR COMPUTER 


If several users are sharing 
one printer, printer sharing is 
completely automatic. There 


are no codes to send. You 


simply perform your normal 

print operation. If you are 

sharing several identical 

printers, connection 
is also 


















automatic. Again, you perform 
your normal print operation 
and are connected to the 
next available printer on a 
first-come-first-serve basis. 
Print Master will send data to 
all printers simultaneously to 
keep your printers running at 
full capacity. 

If you are sharing several 
different printers, such as a 
letter printer, a laser-jet and a 
plotter, you do your normal 
print routine but insert a short 
printer select code (which 
you can define yourself) as. 
the first characters of your 
data. The data is then routed 
to the selected printer. It's 
that easy. 


SS 
CHOOSE SERIAL 
OR PARALLEL MODELS 


706A (6 parallel ports), $795. 
706C (6 serial ports), $795. 
706D (4 parallel/2 serial), $795. 
708D (6 parallel/2 serial), $895. 
708C (8 serial ports), $895. 
710C (10 serial ports), $995. 
Additional 500K buffer, $249. 
Want more details? Call! or 
write BayTech at P.O. Box 
387, Bay Saint Louis, MS 
39520. Telex 910-333-1618. 
Phone 601-467-8231 or 


800-523-2702 
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Bay TECHNICAL ASSOCIATES, INC. 


DATA COMMUNICATIONS PRODUCTS 









The difference is power. 


f there’s one thing Data Base Manager. Software Digest 


dBase users have Both are full-fea- | ranked Smart as the 

learned — the hard tured, multiuser data Most Powerful 

way — it’s that bases. But Smartis among all 15 leading 

there’s a huge differ- | mucheasiertolearn, _ relational data bases. 

ence between power _ easier to use, and Smart also topped 

and usable power. easier to program. dBase III Plus in tests 
ich, in a nut- Not to mention faster of speed, versatility, 

shell, is the difference and more functional. error handling, an 

between dBase III That’s not just our __ ease of learning. 

Plusand The Smart opinion. In March, Custom applica- 


ditaee Ul) Phas a trademark of Aston Trac 


tions are painless 
with Smart. Its built- 
in programming lan- 
guage relies on sim- 
ple English commands. 
A powerful 

“Remember” feature 
lets anyone, even 
non-programmers, 
reduce long-winded 
routines to a single 
keystroke. 

mart also includes 
built-in asynchronous 
communications, cus- 


Yes 


$ 495 $ 60s 
1,290 1,690 
3,060 3,680 


4 user-LAN 
10 user-LAN 


Ask for a Smart Demo-Pack. 


Now for just $19.95, 
you can experience 
the complete Smart 
System on your single- 
user PC or LAN work- 
stations. 

Your Demo-Pack 
includes all of Smart's 
powerful features, along 
with a complete set of 
disk tutorials. To order, 
just call toll-free 800- 
438-7627 and ask for 
Dept. MD (in Canada or 
Kansas call 913-492-3800). 

Once you see the dif- 
ference, you'll get Smart. 


tom menus, password 
protection, ‘and a time- 
saving “Browse” mode. 
There are two 
ways you could make 
Smart more powerful 
than it already is: (1) 
by adding it to any 
number of worksta- 
tions ona local area 
network, and; (2) by 
integrating it with The 
Smart Spreadsheet, 
and Smart Word 
Processor. 


The Smart Data Base Manager 


© 1986 Innovative Software, Inc. 
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12MHz SPEED... 


.-. plus A MEGABYTE FOR DOS! 


S 
= 
R 
: 





THEY ALL NEED NUMBER SMASHER/ECM™ 


Turn your PC or XT into the machine it should have 
beeni The 12 MHz Number Smasher/ECM is the fastest 
accelerator onthe market Itis also the most powerful, provid- 
ing a true megabyte for DOS! 


To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MMU) that is tailored to DOS 
plus a 2000 byte resident driver- MegaDOS™. MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys- 
fem will report 1,036,288 bytes total memory and 1,010,016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte. 


Downloading a mainframe application? ECM memory 
runs with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and LATTICE C! 
This means you have an additional 384K available for over- 
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
suns faster than Release 2 lor most worksheets. 


Micro 
Way 


Number Smasher/ECM is 100% compatibie with all 
hardware and software including EMS and EGA boards. The 
compatibility is a result of control: its speed is switch, key- 
board or software selectable from 4.77 MHz to 12.0 MHz. 
Applications which have not been upgraded to ECM canstill 
be run by setting DOS to 640K or 704K and using the 
memory above DOS ior I/O enhancers. 


Number Smasher/ECM runs fioating point bound pro- 
grams faster than an AT or any other80286 based machine. 
In fact, Number Smasher 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk, print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a lactor of 2 to 10! 


Number Smasher/ECM is the most cost effective pro- 
ductivity tooi you can buy. The base board which runs at 
9.54 MHz comes with 512K and costs only $599! The com- 
plete system which includes a motherboard accelerator, one 
megabyte of memory anda 12 MHz8087 is just $1199. Call 
today to discuss your particular configuration. Remember. 
“The advantage of buying from MicroWay is outstanding per- 
sonal service.” (PC Magazine, 6/10/86 = p. 162) 


The World Leader in 8087 Support 


P.O. Box 79, Kingston, Mass. 02364 USA og 746-7341 
Tempo House, London, U.K. call 01-223-766 


Number Smasher, ECM and MegaDOS are trademarks of MicroWay, Inc. MicroWay is a registered trademark of MicroWay, Inc. 
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@ STEPHEN MANES 


VIEWPOINTS 


PREDICTION: 
A GROWTH 
INDUSTRY 








Although the number of computer clairvoyants has been growing wildly, technology marches 
along at a pace that few can predict. 


hat’s the fastest-growing seg- 
ment of the computer industry? 
The prediction business. Every 
time you open a magazine, you nun into 
some ‘‘industry expert’’ out on a shaky 


| limb with a guess about the latest buming 


issue: sales growth, market share, new 
technologies, next week’s Lotto number. 

Sportswriters who guess the pennant- 
face winners during spring training are 
publicly chastised in October. Since 
there’s no official end to the computer sea- 
son, nobody ever goes back and checks up 
on the pundits—lucky for them. 


COMPUTER CLAIRVOYANTS =A cou- 
ple years back, the most reckless computer 
clairvoyants were momentarily jolted into 
caution by the failure of their wild scenari- 
Os projecting exponential growth in the 
computer business for years to come. You 
remember: a computer in every home in 


the land, an electronic linkup to banks and | 


Stores and news media. In fact, the home 


| computer boom tumed out to be little more 
than a way of selling videogame machines | 


while assuaging parents’ guilt about them. 

The much-hyped virtues of videotex 
have managed to lure all sorts of big play- 
ers, from AT&T to Time Inc. to a weird 
IBM-Sears-CBS triumvirate. Returns? 
Zilch everywhere but France, where the 
state-owned phone company gives every- 
body a terminal instead of a phone book. 
Here, where paper phone books compete 
with one another, every single test of vid- 
eotex has turned into a money sink. 

Voice recognition and synthesis? Read 
some old predictions, and you'll wonder 





why you're not dictating your memos di- 
rectly to your machine. Natural-language 
interfaces? ‘*I don’t understand the words 
in your query.’’ Did the world flock to 
PCjr? Did the Macintosh usher in a new 
era of ‘‘user-friendly"* computing? Did the 
world give the Amiga a hearty handclasp? 


ON THE BANDWAGON  Prognostica- 
tors jump on bandwagons because they 
don’t want to be left in the slums listening 
to some derelict’s boom box. Anybody out 
there own a video cartridge player, the 
wonder product of the early seventies? No, 
not a VCR: I mean the early ‘‘read-only’’ 
cartridge machines that companies as lofty 
as CBS saw as instant gold. Expensive 
hardware and software and a surprise eco- 
nomic recession dealt the whole idea a 
deathblow. 

Many of the rodents who deserted that 
sinking ship jumped aboard SS Video 
Disk—a catamaran with two leaky, in- 








compatible hulls. RCA’s format, a techno- 
logical stiff, lost the company plenty. The 
vastly superior laserdisk still limps along, 
but mostly in special high-end situations. 
Like the video cartridge, the laserdisk had 
everything going for it except cheap hard- 
ware and software and the absolutely es- 
sential ability to let the user record. VCRs 
stomped all over it. 

So here comes the CD-ROM, and ev- 
erybody’s going gaga again. It’s going to 
transfigure the industry. It’s going to revo- 
lutionize the dissemination of information. 
It’s going to change the very way we think. 
We're going to get new reference works, 
combining the best of encyclopedias and 
animation. We're going to get new interac- 
tive arts that will stretch our minds be- 
yond... 

Yeah. Maybe. Not long ago, on the 
crest of the great video game wave, much 
hype was centered on the joys of *‘*interac- 
tivity.’’ Interactive fiction would give the 
act of reading a new push. People would 
get involved in lifelike simulations of ev- 
erything from atomic warfare to fishmon- 
gering. 

What happened? For one thing, inter- 
acting with a computer often seemed too 
much like work. For another, designing 
decent interactive software was work— 
hard work that few could do well. **Inter- 
active fiction’’ never got much beyond the 
bright 12-year-old’s level of puzzling out 
how to fool crafty old elf Snobgerf and 
proceed to the next level of the cavem. 
And the fad that toppled interactive com- 
puter games from their brief reign was an 
utterly passive activity: watching MTV. 
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ANIMATED DUODENUM The CD- 
ROM has standardization problems that 
need to be overcome, but software worries 
may be even more critical. Sure, having 
The Oxford English Dictionary and a gen- 


uinely complete thesaurus on-line at the 
press of a key will be a godsend to folks 
who need to refer to them in their work. 
But will your kid really become a better 
scholar by using an electronic Britannica 


Is your computer on 
someone else’s desk? 


The typical microcomputer sits 
idle at its work station 30 - 70% 
of the time How often have you 
waited for someone to leave 
their desk so you could slip in 
end do e quick job on ihe 
computer 


How offen have you come back 
to work end found somebody 
has moved in to work on your 
computer You need “THE 
BUDDY SYSTEM” 


“THE BUDDY SYSTEM”. e cost 
elective etternetive to purche- 


TH E lt le 
BUDDY 
SYSTEM 


ALLOWS 


it is not @ network, but @ single 
user mult-eccess system It 1s 
cost efficient end has its place 
everywhere there is @ PC 


You TO 


SHARE YOUR PC WITH A FRIEND. 
OR BETTER YET..... 
SHARE A FRIEND'S PC! ! 


wanuracturen In Canada By: 


KANO GROUP MARKETING INC. COPYRIGHT © 1965 
(604) 669-5200 
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to call up an animated diagram of the duo- 
denum? 

Besides, you’re probably not going to 
see that realistic peristaltic action in any 
hurry. What’s more likely is a wave of re- 
cycled classics and public-domain stuff on 
CD-ROM. The Complete Charles Dick- 
ens. The Complete A.A. Milne. It’s a lot 
less risky than commissioning a fancy new 
project with expensive artwork for an un- 
certain market. 

Maybe you’ll be able to slip the com- 
plete oeuvre of Louis L’Amour into your 
shirt pocket instead of your pants pocket. 
But how much of a break are you going to 
get over the price of the paperbacks? Will 
Louis stand for any reduction in his royal- 
ties? And do you wantto read his works on 
acomputer screen anyhow? 

A CD-ROM can suck up quite a lot of 
information, and deep-pocketed corporate 
customers won’t mind paying high prices 
for it. The rest of us, however, are likely to 
wait for a future version of CDs on which 
we will be able to store our own copious 
quantities of data—a product that will be 
as different from the CD-ROM as the VCR 
is from the videodisk. 


DEAD WRONG And undoubtedly I’m 
dead wrong about a lot of this. That’s the 
trouble with prognostication: trees obscure 
forests. Who in the infancy of the micro- 
computer could have perceived that the lit- 
tle giants would create even a tenth of the 
business they have? How many of the 
apostles of office automation could have 
foreseen the inexorable demise of dedicat- 
ed word processors? 

Technology marches forward but only 
rarely at the pace we expect. Movies with 
sound were demonstrated 30 years before 
they became routine. Television took de- 
cades to become ubiquitous. The micro- 
wave oven needed nearly a quarter-century 
to penetrate half of America’s households. 
At this moment, somebody is probably 
creating something that will not become a 
household word until the year 2012. Next 
week the pundits will treat it with the same 
cool rationality they reserved for the Co- 
leco Adam. 

Only two predictions are as sure as 
death and taxes: IBM will still be around in 
some form in the year 2000; predictions 
will be, too. PC 
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THE 
31000000 
SWITCH IS ON! 


SHARE THE EXCITEMENT! 


Frustrated by the limitations of your current 
software? Try KnowledgeMan/2, the “Friendly 
Superpower.” We think you'll be so excited by 
its power and flexibility you'll never go back to 
your present dead-end software. In fact, if you let 
us know why you prefer KnowledgeMan/2, you 
could be a winner in our “$1,000,000 Switch!” 


From accounting to manufacturing to sales, 
KnowledgeMan/2 is a data base management 
system providing familiar business computing 
features in one highly-fused software package: 


O Extensive relational data base management 

D Spreadsheet features 

O Spurof-the-moment inquiries 

O Forms management 

O Statistical analysis 

D Data security 

D Programming language and much more 
Enhance your business presentations and com- 

munications with fully-integrated options for color 

graphics, text processing, forms painting, report 

generation, remote communications, mouse pro- 


cessing, natural language processing, and others. 
Versions for local area net works are also available. 


® 
mdbs" 


For the beginner, KnowledgeMan/2 has our 
extensive menu system with supporting help 
screens and easy-to-use documentation. The 
experienced user may turn off the menus to use 
KnowledgeMan/2’s power through its time-saving 
command language or procedural language. Every- 
one can use the optional natural language features 
to ask for information in plain English. 


For details on how you can enter “The $1,000,000 
Switch,” see your local dealer or write or call: 
mdbs/Marketing and Sales/P.O. Box 248/Lafayette, 
IN 47902; 317/463-2581. 


KNOWLEDGE men/2 
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SSS = “mdbe" and “KnowledgeMan/2" are registered trademarks of Micro Deta Base Systeme, inc. 





Smart System 3.0 





Chartmaster . . 

Chick Art Publisher 
Dugram Master. . 
Enercharts... 
Erergraphics 
Freetance . 



















Gem Graph... 6... 

Gem Word Chat... . 

Genenc CAD w/Dot Riot 

Grapicwnter Combo... . 

Harvard Presentabon Goap 

WAVigson ow... 

Microsoft Buss Mouse . 

Microsoft Chart dBase iM Plus 
Microsoft Ser dBase Ill LAN 

News Room Ennch .... 

PC Draw... . Extended Report Writer 
PC Mouse wiDr ie (cl. an 
PC Mouse wPamt Plus... » VIS) Knowledgeman il, . 
PFS Graph. 16 F 






Nutshell 20 
Protmaster ; 


iesneerra toa tor, : 
Windows Drawil. . . Voz 





Qux REDON 
Reveiaton.... 
Revelation Bump Ds sk 
R Bae $000 Cagle Vv 





3° - GIL, AR, AP, Payro 
DAC Easy Accounting . 
DAC Easy Payroll vane 
In-House Accountant... 
One Wote Pus 66... 
One Wmte ARAP, #Paytcl : 
Open Systems-GiLAR AP Pay 
Peachtree - Gi. AR AP Payro 
Soramius - GLAR. AP... 
State of the An GLARAP Payto 





1125 Microsoft Proect. swe 




















Copy I! Oppon Boar 
Masterprece f 
Masterpece Pus . . 

Summasketch 12x12 Tablet 











% NO CHARGE FOR VISA AND MASTERCARD * 
OUR CUSTOMERS HAVE RATED US #1 IN PRICE & DELIVERY * 
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Dear Customer: 

Recently I joined Mainstreet Computer Corporation and was extremely 
impressed by the great commitment that the people of Mainstreet 
have to you and to eervice. I would like to share with you several of 
the facts I've learned: 


© Mainstreet is committed to providing the leading edge of service for 
personal computer usere. 

Mainstreet only offere the higheet quality products, guaranteed to 
Meet or exceed your expectations. 

Mainstreet offere a toll-free line for Customer support. 

*Every product comes with a 30-day return privilege. 

eShould your order require partial shipment, you pay freight only 
on the first ehipment. 

*All manufacturer’e warranties are doubled for up to one full year. 


*Should your order not be filled within two weeke, we will automati- 
eally give you a $25 credit to be used against your next order of 
$200 or greater. 


We at Mainstreet practice theee principles. Our reputation with 

you and your satisfaction are our moet important goals. Order from 
us with confidence. You'll be 100% satisfied or we'll make it right. 
That’e our promise, and you can depend on it. 


Thank you for your business, 
Phil Warren, President 
P.8. When you call don’t forget to ask about our ‘Special of the Week”. 


dust another way we want to pass on savings to you, our valued 
cuetomer. 
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ADEPT™ DC 88T 


Desktop Computer $699 


e 640K RAM © Keyboard Selectable Clock rale. 

© IBM Compatability 477 (standard) or 6 66 (turbo) MHz 
© One 360k floppy Gisk Orive =» Auns all (BM Sotware 

© AQEPT Posi: Touch Keyboard =» Fut! One Year Warranty 

© With Phoenix BIDS 

Same syslem with 20M8 Hard Disk now only $1168 


ADEPT™ DC 286 $1 495 


Desktop Computer 
« Hard Otsk Controfler © 1,26MB Floppy Oisk Drive 
« Runs Ail 18M Software © AQEPT Posi-Touch Keyboard 
© Full One Year Warranly © B Full Size Expansion Siots 
© 80286 Microprocessor © With Phoenix BIOS 

Same syslem wilh 20MB Hard Oisk now only $2094 


Monitors sold separately for all computers listed on this page except where 


Pope amepyise QUICK PHONE ORDERS 
1°800°426*MAIN 
1°800°426°6246 
tis extra We accept VISA and M/C without surcharge We also wilt accep! your AMERICAN EXPRESS or DINER'S CLUB 


nS ssembled and tested before shipping We double all manufacturer's warranties for up to one full year Prices are 
tes! availability and price 
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ADEPT ™ Quick Six Multifunction Board 
¢ Serial and Parallel Ports « RAM Oisk Software 
© 384KB RAM inslalled © Print Spooter 
INCLUDES HDMEBASE MANAGEMENT SDFTWARE 
A $69 95 value/yours FREE 


OUR #1 SELLER! $149 
* Clock/Calendar © Game Port 
PC MAGAZINE PRODUCT OF THE YEAR! 


DISK DRIVES 
20 M8 Interna! 

30 MB Internal 
MONITORS 


AOQEPT Monochrome ... 
ADEPT Color 


VIDEO CARDS 


AOEPT Monochrome with parallel 
AOEPT Color wilh parallel . 
EGACard(Genoa)Coior.. . . . 


$469 00 
$849.00 


$139.00 
$299 00 


$99.00 
$99 00 


We at 
c $375.00 


oul delay Hf you snctude 


Mail orders 4115 Freidrich Lane, Suite 145, Austin 
Texas 78744 Phone orders: 800/426-6246 outside Texas, 
§12/447-0992 inside Texas. For Technical Support 
512/447-0992 Hours Monday through Friday 8am- 7pm 
Central Time Salurday gam-3pm Central Time 


IBM, XT, and AT are Irademarks of 18M Corporalion. 
Compag is a rademark ot Compag Compuler Corporation. 
All brands are registered trademarks. 

Visit our Regional Sales and Service Center located at 
7950 Anderson Square, Suite 109, Austin, Texas 78758 
512/459-4221 
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_ ae meget” — 
VIEWPOINTS 


I BOUGHT 
MAIL ORDER! 








So you want the best equipment, the best price, the best service? Here are some pros and 
cons of buying by mail for experienced users and novices. 





can’t take the guilt anymore! | admit it: 

I bought a computer from a mail-order 

company. I’ve decided to come out of 
the closet, and this is my signed and wit- 
nessed confession. 

I, Stewart Alsop, did in the month of 
April in the year of the Lord nineteen hun- 
dred and eighty-six purchase the following 
products through the mail from 47th St. 
Photo, a firm in New York City: a Compaq 
Deskpro 286, a NEC Multisync monitor, a 
Hayes 2400B modem, and a Hewlett- 
Packard Laserjet Plus printer. 


CONDEMNED BY THE INDUSTRY 


Whew! Now that that’s out we can have a | 


sensible discussion about why mail order 
is so roundly condemned in the personal 


computer industry. The industry seems to | 


believe that mail order is a despicable way 
to foist computer products on an unsus- 
pecting public. 

That's why I’m confessing: I’m a critic 
and analyst of the personal computer in- 
dustry and am therefore expected to have 
honorable computer-use practices. And, in 
fact, | don’t give away (except to schools) 
or sell copies of my software. Nor do I in- 
vest in or consult for the companies I write 
about (despite my lust for the money that 
would bring). 


GOOD FOR ME? But when it comes to 
buying computer products, I’m sometimes 
mystified by what the industry believes is 
good for me. I want to buy specific brands, 
and I want them at the lowest price. I don’t 
need to suffer through the salesperson’s at- 
tempt to understand what I do. And I've 


leamed from painful experience that the 
only way to get what I want out of a com- 
puter is to keep trying. I’ve never had any 
luck getting somebody at the other end of a 
customer-support number to reveal the in- 
tricate secrets of how to do whatever I 
wanted to do; friends and acquaintances 
who have faced a similar problem provide 
the best support. And I want to buy from a 
reliable, well-managed company. 

Take my recent experience: For the last 
year, I’ve been buying stuff from a local 
Microage store (in San Mateo, Califomia), 
a small enterprise run by a fellow named 
David Chang. This store has been very 
good to me. Chang fixes everything him- 
self, and when the hard disk on my com- 
puter died last January, he spent several 
evenings and a Sunday moming getting a 
series of replacements to work. The disk 
was out of warranty, and I paid for as much 
of the work as Chang would allow. 

When I wanted to buy a PC system, I 














asked that store to bid on it. I also priced 
the same components in 47th St. Photo's 
catalog. Microage’s bid was about 15 per- 
cent higher, so 1 bought from 47th St. Pho- 
to. (There are other good mail-order 
houses, such as Conroy Lapointe in Port- 
land, Oregon, and PC Connection in Mar- 
low, New Hampshire, but I’ve bought 
stuff from 47th St. Photo before and like its 
service.) 

When the hard disk didn’t work, 47th 
St. Photo swapped system units with me 
by ovemight delivery and paid the freight 
charge (which is substantial on a 54-pound 
box). If [had bought the system from Mi- 








croage, I probably wouldn't have had to | 


install the modem, display adapter, and 
memory cards myself. And | probably 
wouldn't have spent a week discovering 
that the DIP switch inside the laser printer 
was set for serial communications when I 
was using a parallel connector. 


HOW PEOPLE BUY Therein lies the 
truth about how people buy computer 
stuff. Which buyers believe that it’s worth 
an extra $1,000 to be sure that a particular 
system is fully configured before they take 
delivery? New buyers and those who don’t 





want to be bothered will pay the higher | 
| price. Those who know what they want 


and how to make it work won’t. 

The problem is that the industry not 
only wants everybody to buy the same way 
but has tumed the issue into a moral battle 
between right and wrong. Since the indus- 
try got started about 6 or 7 years ago, PC 
companies have distributed their products 
primarily through retail dealers. (Before 
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that time, everything was sold through the 
mail.) The companies, believing that they 
were starting a revolution in the way peo- 
ple work, wanted to make sure that the rev- 
olution progressed with a minimum of 


frustration. Since few people knew how to 
use their computers, the companies felt 
that the only way to make sure buyers 
weren’t frustrated was to hold their hands 
along the way. 


4: REVIEWS IN BRIEF 


ADVERTISEMENT 


Turbo-Cool: Keeping 


Your 


PC from Overboiling 


BY JIM FORNEY 


After years of slaving over hot 
circuitry, my faithful, overloaded 1BM 
PC is running at least 15 degrees cooler 
these days thanks to an add-on cooling 
fan called Turbo-Cool from PC Cooling 
Systems. Turbo-Cool (formerly known 
as “Silencer, model HP”) bolts onto the 
back of the PC over the power supply’s 
exhaust grill, drawing up to 100 percent 
more air through the unit. 

Prior to installing the Turbo-Cool, I 
measured a 30-degree temperature rise 
above ambient room temperature with 
a temperature probe positioned just 
above the motherboard and tucked in 
between two expansion boards. With 
Turbo-Cool installed and the temp-~ 
erature probe in the same location, the 
temperature rise was cut exactly in 
half—a mere 15 degrees hotter than my 
room—and the top of the PC’s cabinet 
was significantly cooler to the touch at 
the hottest point (just above the location 
of the probe). Although “Silencer"—the 
name under which it was originally 
marketed—was a misnomer, Turbo- 
Cool’s fan is much quieter than IBM’s 
built-in cooling fan. In fact, there is no 
significant increase in the noise level 
with Turbo-Cool running. 

Installation couldn't be easier, as it 
does not require going inside your 
computer at all. To install Turbo-Cool 
ona PC or XT, all you have to do is 
remove four screws from the back panel 
that secure the power supply in place. 
Then you simply attach the fan unit by 
inserting the longer screws supplied 
with it back into the same holes. The 
Turbo-Cool unit is just 3 inches thick 
and adds that much tothe depth of a PC 


when installed, but in terms of required 
clearance behind the CPU, it doesn’t 
add much beyond what you would 
normally leave to prevent kinking all 
those connecting cables anyway. 

The fan is supplied with a “Y” power 
cable, one end of which plugs into the 
monitor outlet on the back of the 
computer so that Turbo-Cool turns on 
automatically when you start your 
system, The other end of the Y has a 
monitor receptacle similar to the one 
that the fan has taken, so none of the 
original functionality is lost. 

I’ve overheated my computer more 
than once, especially in hot weather. 
Heat can be a major problem and can 
cause all manner of strange things to 
happen, as wellas shortening the lifespan 
of all those expensive plug-in boards 
and gizmos you've added to your system. 
This looks like it’s about as slick a way 
to keep the bugs away on a hot night as 

a 


any I’ve seen. 
a 
| “ 
LL EL Pe 


Turbo-Cool 

PC Cooling Systems 

Bonsall, CA 92003-0518 

(619) 723-9513 

Price: $69.95 (PC or XT) 
$79.95 (AT) 

Terms: VISA/ MC/COD/ PO's 


The text is reprinted (unedited and unabridged) from PC 
Magazine March 25, 1986. Copyright © 1986 Ziff-Davis 
Publishing Co. 
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But a funny thing happened: people 
who bought computers learned to use 
them. So when they went to buy another 
computer, they shopped for price over ser- 
vice. But most hardware and a few soft- 
ware companies have been slow to under- 
stand the phenomenon of the experienced 
buyer: they’re still treating experienced us- 
ers like greenhorns, even though such so- 
phisticates now account for the majority of 
sales. 


SELLING AGGRESSIVELY Software 
companies, pressed by much stiffer com- 
petition, are loosening up. Spurred on by 
Borland International, smaller companies 
have begun to sell agressively through the 
mail and through mail-order dealers. Big- 
ger companies are beginning to realize that 
there are different ways to sell software, 
but they have been slow to use any but the 
biggest mail-order dealers, such as 800 
Software. 

But hardware companies seem to think 
that every buyer is a novice needing help 
with their products, and the firms have 
adopted a benevolent-dictator stance by re- 
stricting product distribution to stores. The 
problem is that by assuming dealers will 
service those sales (a chancy proposition), 
hardware vendors have not paid sufficient 
attention to whether the customer actually 
gets serviced, 

As far as the vendors of the products 
that I bought from 47th St. Photo are con- 
cemed, I’ve got leprosy. With the excep- 
tion of Hayes, none of the companies 
whose products I bought maintain a cus- 
tomer-support operation for users. What's 
most amazing ts that all of the products 
have abysmal documentation. Compaq’s 
manual, for instance, assumes that I 
bought their monochrome monitor to use 
with their supplied video adapter: it fails to 
explain the difference between mono- 
chrome text, color graphics, and enhanced 
color graphics. The manual for the HP La- 
serjet buries the reference for a DIP switch 
that must be reset for serial or parallel com- 
munications in Appendix C. 


A USER'S PLEA So what I'd like to 


know is why these companies think that I 
can’t decide how I want to buy my equip- 
ment and why I’m not important enough to 
get the right information. Pu 








Joan 
Sales Manager 


“Grazie Alpha/ three!” 
Pietro, International Sales 





se to wn : tt te 
Finally a database that lets everyone 
use dBase III files. 


Introducing Alpha®/three.” It does everything a Try it—you'll see we listened well. 

powerful database should—and a lot more. Every- _ For more information on the powerful 
thing from fast on-screen report writing to flexible - ‘« database that everyone can use, write to 
form letters to perfect mailing labels to instant awe fi Alpha Software Corporation, 30 B Street, 
data retrieval. And it's menu-driven so the eal Burlington, MA 01803 or call 

whole office can use it easily. 


800-451-1018 


wilt s the first powerful, ful featured PC database In Massachusetts 800-462-2016 or 617- 229.2924. 


r that lets nonprogrammers use and create 





anage 
abu Ill and Ill PLUS files instantly, with absolutely tS - =F E 
no conversion involved. And it does it all for $395. — : 
We created Alpha/three by listening to the needs 9 “th = 4 SOFTWARE CORPORATION 
and wants of 50,000 of our current database users. We'll meet all 
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CIRCLE 196 ON REA ae es CARD 
1-2-3 is a trademark of Lotus Development Corporation dBase Ill and dBase Ill PLUS are registered trademarks of Ashton-Tate = ALPHA/three and Alpha Software are registered trademarks of Alpha Software Corporation 










sinrgereGiealoalless 
Graphics struck by 
ifelairannayea 


10MHz acceleration and dazzling graphics 
in a single board: Turbo GA!“ 
and Turbo400" 


Sigma Designs’ new 
TurboGraphics series incorporates 

state-of-the-art eache memory 
technology with the fastest clock speed 

yet to be used with an 80286 accelerator. 

And they come with the exceptional 
color graphics capabilities of Sigmad(iAL” 
and Colord00" 

The result: a PC that rns np (7 times 
faster and displays high-resolution graphics, 
all from just ane board. 

Turbo XGA! combines faster processing 
speed with [BM EttA, Color tiraphics, Mano- 
chrome, and Hercules graphics compatibility. 

Turbos00 brings even higher resolution 
(640 x 400), sharper colors, and crisper 
text to your graphic saltware, while also 
accelerating your PC. Both inelnde a free 
copy of PC Paintbrush, for the artist in you. 

And Terbotache 286" isa pure accelerator 
board, for those who already have graphics, 

No software patches ta install. RAM 
resident, dynamic switching to and Irom 
8088 mode, for 100") software compatibility. 
A hardware reset switch. And an optional 
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High-resolution color graphics, , Trbat00 
No one does it better than Beem 
Sigma Designs. And now, a ae 
ho one does it faster. greg 7 oad 
TurboGraphics. 4 Eg 
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Faster is better—no doubt about it. 
But accelerating a PC to AT speeds is no solution if it creates 


i. ACCELERATOR 


Boards 





POWER FOR A PRICE 


he PC AT is areal spoiler. If you use an 
AT at work and a PC or XT at home, 
you know how tough it is going back to 
your old machine. You've probably 
grown accustomed to the difference in the key- 
boards, but you'll never get used to the difference 
in speed, Starting with the boot-up and for every 
minute of use, your PC or 
XT reminds you how 
hopelessly outclassed it 
has become. You almost 
expect cobwebs to grow 
across your screen as you 
wait for the machine to do 
things that take no time at 
all onan AT. 
Speed is not every- 


thing—it’s the only thing. It is the most important 
characteristic of a computer’s hardware and the 
only reason to use a personal computer in the first 
place. Recent trends in hardware and software 
point up the processing deficiencies of the PC 
and XT more than ever. As expanded memory 
boards let spreadsheets break the 640K-byte lim- 
it, recalculations seem to 
take forever. The En- 
hanced Graphics Adapter 
has more pixels and more 
colors and thus requires 
appropriately faster pro- 
cessing. A sophisticated 
multi-tasking system, 
such as Microsoft Win- 
dows, running on a stan- 
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dard PC-XT with an EGA is almost intol- 
erable. 

It’s not pleasant to realize that a ma- 
chine you spent good money on has be- 
come obsolete. The body’s in good shape, 
but the thing really needs a brain trans- 
plant—which is to say, it needs an acceler- 
ator, or ‘‘turbo,”’ board. Such a board re- 
places the slow microprocessor and 
associated circuitry in your machine with 
something faster. 

There is a wide variety of turbo boards 
to choose from—everything from inex- 
pensive little ‘‘no-slot’’ gizmos to mam- 
moth expansion boards that seem to incor- 
porate another entire computer inside the 
one you already use. There are even a cou- 
ple of products for the PC AT (see sidebar 
‘Speed Up Your AT”’), but this story is 
really for the rest of us—those who may 
eventually get an AT, but who, in the 
meantime, want to make their existing ma- 


chines as fast and efficient as they can pos- | 


sibly be. 


INTEL’S FAMILY Inside your PC or 
XT, toward the back of the system board 
midway between the power supply and the 
rightmost expansion slot, sits an Intel 8088 
microprocessor. The 8088 does the bulk of 
the processing workload in your machine. 
Eight years ago, the 8088 was a real hot- 
shot. Now, compared with Intel’s entire 
line of 16- and 32-bit microprocessors 
{also including the 8086, 80188, 80186, 
80286, and 80386), the 8088 is the family 
slowpoke. The 8088 is still rolling out of 
bed in the moming while everyone else has 
already eaten breakfast and gone out the 
door. 

Although this 8088 microprocessor is 
in a socket on your PC or XT system 
board, you can’t just yank it out and put a 
faster sibling in its place. None of these 
other Intel microprocessors is ‘‘pin-com- 
patible’ with the 8088. The pins that go 
into the socket do different things. The 
80186, 80188, and 80286 processors, in 
fact, are not even the same size and shape. 

The only available microprocessor that 
is pin-compatible with the 8088 is the V20 
from Nippon Electric Corp. The NEC V20 
is probably the cheapest way to accelerate 
the processing speed of PCs and XTs (see 
“‘Turbocharging Your PC with the V-Se- 
ries,” PC Magazine, Volume 4 Number 








26). The trouble is, replacing your 8088 
with a NEC V20 improves overall proces- 
sor speed only by about 5 to 10 percent, 
which in actual use is hardly noticeable. 
The main job of a microprocessor, like 
the 8088, is to read machine code instruc- 
tions from memory and execute them. 
Some of these instructions may also access 
memory to read and write data. The execu- 
tion of each instruction requires a certain 
period of time that is often denoted by a 
number of clock cycles. 1’ll soon explain 
exactly what a clock cycle is, but right now 
all you have to know is that the fewer clock 
cycles required to execute the machine 
code instructions, the faster the machine. 
Figure | shows a table of a few sample 


a The 8088 is still 
rolling out of bed in the 


morning while 
everyone else has 
already eaten breakfast 
and gone out the door. 


machine-code instructions and the number 
of clock cycles required to execute them 


for the various Intel and NEC micro- | 


processors. The 80286 is the microproces- 
sor used in the PC AT. The 80386 clock 
cycles are somewhat deceptive because of 
an advanced pipelining technique that that 
chip uses. Actual execution in the 80386 
will be faster than the clock cycles indi- 
cate. 

The table begins with some simple in- 
structions that have not been improved 
very much in the later models. The do- 
nothing NOP (no operation), for instance, 
continues to take three clock cycles regard- 
less of the microprocessor. The more com- 
plex instructions like integer multiply 
(IMUL) and integer divide (IDIV) show 
impressive improvement with the more re- 
cent microprocessors. The earlier proces- 
sors executed these instructions using a 
“microcode’’ technique, where the indi- 


vidual instruction is executed like a small | 








program. The NEC and later Intel proces- 
sors incorporate dedicated hardware for 
these complex instructions. (In actual pro- 
grams, these instructions are relatively 
rare, however.) 

The clock cycle times represent just the 
internal execution time of the instruction. 
If the instruction also has to read or write 
data in memory, more clock cycles are re- 
quired. All the Intel and NEC micro- 
processors shown in Figure | (except for 
the 80286 and 80386) require four clock 
cycles to read or write a byte in memory. 
The 80286 and 80386 can do it in two. The 
microprocessor must also read the instruc- 
tion from memory before it executes 
it. This is called an instruction fetch. The 
overhead involved in fetching instructions 
is minimized in Intel’s 16-bit microproces- 
sors by using an instruction queue that 
reads in instructions while the processor is 
doing something else. 

Although I said earlier that you can’t 
simply take your 8088 out and put another 
Intel microprocessor in, many accelerator 
boards contain the hardware necessary to 
translate the signals of a faster micro- 
processor into the signals that your system 
board expects from the 8088. In effect, the 
turbo board says, ‘‘Step aside, slowpoke! 
One of your faster siblings is taking over 
this machine.”” 


| CLOCKING THE CPU When | speak of 


a clock cycle, the ‘‘clock’’ in question is 
the crystal oscillator that paces the work of 
the microprocessor. The crystal oscillator 
generates a square wave of a certain fre- 
quency. This frequency is the number of 
clock cycles per second. The time required 
for one clock cycle is | divided by the 
clock frequency. The speed of a micro- 
processor is directly proportional to the 
clock frequency. 

For instance, the clock attached to the 
8088 in the PC and PC-XT runs at 
4,770,000 cycles per second, or 4.77 
MHz. The time required for one clock cy- 
cle is | divided by the clock speed, or 
.000000210 seconds, more conveniently 
referred to as 210 nanoseconds. The NOP 
instruction shown in Figure | requires 
three clock cycles, or 630 nanoseconds. 

The PC AT comes with an 80286 mi- 
croprocessor and is available with either a 
6-MHz or an 8-MHz clock. The corre- 
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Number of Clock Cycles for Sample Machine-Code Instructions 


Machine-code 
Instruction 


NOP 


Description 8088 


No operation 3 
(do nothing) 

Add 100 to 4 
register AX 

Load effective 14 
address 


Jump to near 15 
address 


Rotate AX 56 
(CL = 12) 

16-bit integer 128 to 
multiply 154 


16-bit integer  165to 
divide 184 


ADD AX,100 

LEA SI,{BX+DI+1] 
JMP label 

ROL AX,CL 

IMUL BX 


IDIV BX 


Microprocessor 


8086 and V20and 80186 and 


v30 80188 80286 80386 
3 3 3 3 


4 4 3 


4 


13 


19 


41 to 


47 


38 to 
43 


Figure 1: The 8088 microprocessor used in the IBM PC and XT has the slowest execution times of 
all the Intel and NEC 16-bit microprocessors. The differences are particularly large in the more 
complex instructions such us integer multiply and divide. 


sponding clock cycle times are 167 nano- 


seconds or 125 nanoseconds, respectively, | 


so the NOP executes in 501 or 375 nano- 
seconds. That's not much of an improve- 
ment, but look at the IDIV instruction: A 


4.77-MHz 8088 takes at least 34,650 | 


nanoseconds, while an 8-MHz 80286 does 
it in 3,125 nanoseconds—more than ten 
times faster. 

As many AT owners have discovered, 
the crystal oscillator that clocks the 80286 
in a PC AT is socketed on the AT system 
board and can easily be replaced with 
something faster. This simple speed up- 
grade is not possible on the PC and XT, 
however. The PC and XT system board 
has only one crystal oscillator clocking at 
14.32 MHz. This clock speed is divided by 
3 to get the 8088’s 4.77-MHz clock speed. 
This 4.77-MHz signal is further divided by 
4 to get a I.19-MHz signal for the real- 
time clock. The 14.32-MHz signal ap- 
pears on the expansion bus and is picked 
up by the color/graphics adapter for the dot 
clock. In short, the clock speed is just too 
closely tied in with the rest of the operation 
of the PC to make it easily replaceable. On 
the PC AT, however, separate crystals are 
used for system purposes and to clock the 
80286. 

But an accelerator board can effectively 
separate the microprocessor clock from the 


system clock much like the PC AT does. 
Many of the smaller accelerator boards do 
little more than just this (see **The No-Slot 
Altemative to Acceleration (And Why It 
Makes Sense)”’ in this issue). So, even if 
an accelerator board uses an 8088 like the 
one you already have in your machine, it 
can speed up your PC by clocking it faster. 


BUT NOT TOOFAST Of course, there 
are limits. Microprocessors are rated to op- 
erate reliably only up to a particular clock 
frequency. Those processors rated to run at 
faster clock frequencies are more expen- 
sive. Most accelerator boards come with 
microprocessors that can run faster than 
4.77 MHz. 

You can determine the speed rating of 
an Intel microprocessor by a suffix that fol- 


lows the model number, usually printed 
right on the chip. As you can see in Figure 
2, however, these suffixes are sometimes 
inconsistent and confusing. 

The speed rating of a microprocessor 


| determines only the maximum speed at 


which it can be clocked. When clocked at 
4.77 MHz, the regular 8088 (rated at S 
MHz) and the 8088-2 (rated for 8 MHz) 
will perform identically. 


WAIT A FEW NANOSECONDS 
Aside from the speed limitations of the mi- 
croprocessor, all the hardware compo- 
nents that the processor must communicate 
with (including expansion boards, input 
and output boards, and memory) have 
their own speed limitations. Even if an ac- 
celerator board uses a fast clock and a mi- 
croprocessor rated to run at that clock 
speed, it would still come up against obsta- 
cles. 

Memory is the most serious. Memory 
chips are rated by access speed in nanosec- 
onds. In various PCs, XTs, and ATs, 
you'll find memory chips rated for a 250-, 
200-, 150-, 120-, or 100-nanosecond ac- 
cess time. An accelerator board must be 
prepared to deal with slow memory and to 
do something about it. 

The PC AT already does something 
about it. | mentioned earlier that an 80286 
normally requires two clock cycles to read 
or write a byte in memory. On the PC AT, 
however, memory accesses actually take 
three clock cycles. Since the memory on 
the PC AT system board is not quite fast 
enough to respond to a two-cycle access 
time, the hardware of the AT system board 
inserts a wait state into memory accesses. 

Wait states are additional clock cycles 
that extemal hardware requests from the 
microprocessor to effectively slow down 


Suffixes Indicating Microprocessor Clock Speeds 


5 MHz 


8088 
8086 


6 MHz 6 MHz 


8088-2 
8086-2 
80188 
80186 
80286-8 


10 MHz 12.5 MHz 16 Miz 


8086-1 

80188-10 
80186-10 
80286-10 


80186-12 
80386-12 


Figure 2: Intel indicates the maximum clock speeds of its microprocessors by a suffix, but the 
numbering scheme isn't very consistent. These are taken from Intel's 1986 Microsystem 


Component Handbook. 
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SPEED UP YOUR AT 


Here’s how to have the fastest AT on the block. 


ike most AT owners, I firmly be- 
lieve that fast is good and faster is 


better. But the classic approach to speed- | 


ing up an AT is to throw in a faster clock 
crystal, and I’ve hesitated to do that be- 
cause of the occasional program that 
might get confused by the faster clock 
speed. Besides, I thought the AT was al- 
ready fast enough. 

I was wrong, of course, as proven by 
the AT TurboSwitch II from Megahertz 
Corp. and the 287Turbo from 
MicroWay. Since the issue here was 
speed, project manager Charles Petzold 
thought it would be fun to try both prod- 
ucts on the same AT at the same time. I 
agreed; it wasn’t my AT we were mess- 
ing with. 


| Ml AT TurboSwitch II 


The AT TurboSwitch II is a strange- 


looking contraption with far too many 
wires leading to various parts of the AT. 
The TurboSwitch itself fits in a rectangu- 
lar cutout in the back of the AT system 
unit. (Does anybody know why IBM put 
the cutout there?) Once installed, it gives 
you three new controls to fumble with 
while reaching into the back of your sys- 
tem unit. 

The first control is a toggle switch for 
shifting between turbo mode and stan- 
dard AT speed. Because some programs 
may whiz by too quickly at higher 
speeds, this switch gives you a signifi- 
cant advantage over changing the clock 
crystal in the system. 

The second control is a reset button. 
This option is unrelated to the turbo fea- 
ture, but it is welcome nonetheless—es- 
pecially for those of us who fondly re- 
member the hardware reset in the days 
before IBM provided us with the Ctrl- 
Alt-Del alternative. 

The third control is the most interest- 
ing. It’s a rotary switch that lets you 
choose your clock speed. All the way up 


to 12.5 MHz. Like a car speedometer 
that goes to 250 mph or an odometer with 
seven digits to the left of the decimal 
point, the TurboSwitch promises more 
than it can possibly deliver. The problem 
isn’t with the TurboSwitch but with the 
AT itself. 

As the TurboSwitch manual points 
out, a chain is only as strong as its weak- 
est link, and a computer system can only 
go as fast as its slowest component. A 
12.5-MHz clock speed far exceeds the 
rated specifications for the AT, and the 
odds are high indeed (approaching cer- 
tainty) that something will cry uncle (or 
parity error) before you get anywhere 
near that speed. 


TRICKY INSTALLATION = Unfortuna- 
tely, before you can use the AT Turbo- 
Switch II you have to install it, and, if 
you have large hands like mine, that may 
be a problem. 

As I’ve already mentioned, the Tur- 
boSwitch has far too many wires leading 
out of it. A so-called easy-hook connec- 
tor (more on that shortly) clips to the 
clock crystal. Three more wires run to a 
connector that fits in the 80287 socket. 
(An 80287 can plug into the connector, 
piggyback-style.) 

Two more wires run from the reset 
button. One ends in a grounding lug and 
goes on the screw that holds the Turbo- 
Switch in place. The other ends in a sec- 
ond easy-hook connector that clips to a 
pin on the chip in the U108 socket. 

The easy-hook connector is an inter- 
esting device—think of a spring-loaded 


is bent into a hook. Push the plunger in so 
that the hooked end comes out, hook the 
end over a wire, release the plunger— 
and the connector hangs on to the wire. 
The only problem is that when you’re 
working in a tight space, such as the in- 
side of an AT, your hand gets in the way, 
so you can’t see whether you’re hooking 
the wire. 








hypodermic needle whose ‘‘needle’’ end | 









































SETTING THE SPEED Once it’s in- 
stalled, you simply crank up the Turbo- 
Switch to the highest speed your AT can 
handle without crashing. In the PC Mag- 
azine Labs tests, we managed flaky oper- 
ation at 9.4 MHz and rock-solid opera- 
tion at 8.9 MHz. With either setting, the 
extra speed was immediately obvious 
just from watching things happen on the 
screen. During the PC Labs tests, the 
speeded-up machine consistently 
clocked in at about 50 percent faster than 
the standard 6-MHz AT. 

(The 8.9-MHz and 9.4-MHz clock 
speeds were reported by a test program 
and were slightly different from the 
markings on the dial-selector switch. The 
board uses a binary-rate division tech- 
nique rather than discrete crystals.) 

At the 9.4-MHz setting, it appeared 
that the 80286 was not correctly execut- 
ing some code, so we decided to replace 
the 80286 with a 10-MHz version of the 
chip. This is another fun job and requires 


Te 
tha FACT FILE 


AT TurboSwitch II 
Megahertz Corp. 
2681 Parleys Way, Bldg. 2-102 
Salt Lake City, UT 84109 
(801) 485-8857 
List Price: $124.95; utility software, 
$19.95 
Requires: PC AT. 
In Short: A switch-selectable clock for 
your AT’s 80286 lets you experimen! to see 
just what speed your AT can tolerate. 
CIRCLE 655 ON READER SERVICE CARD 


287Turbo 

MicroWay Inc. 

P.O. Box 79 

Kingston, MA 02364 

(617) 746-7341 

List Price: 8-MHz version, $369; 10-MHz 
| version, $450 

Requires; PC AT. 

In Short: 11 won'l improve the speed of 

your 80286, but the 287Turbo corrects a 

wiring shortcut on your AT system board 

and runs 80287 math coprocessor opera- 

tions faster. 

CIRCLE 654 ON READER SERVICE CARD 
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unbolting the hard disk support to get at 
the socket. The chip was in there so se- 
curely that we knew there must be a per- 
son on the AT assembly line whose sole 
job was to install the 80286 in its socket 
using a 50-pound sledgehammer. With a 
10-MHz 80286, the 9.4-MHz speed 
worked better but still had problems. 


i 287Turbo 


While nursing my wounds from install- 


ing the TurboSwitch, I bravely moved on 
to MicroWay’s 287Turbo. As the name 
implies, this gadget is concemed strictly 
with the 80287 math coprocessor. 
What’s wrong with the provision for 
an 80287 already on the PC AT system 
board? Plenty. IBM chose to wire the 
80286 and 80287 together in the simplest 
manner possible. This method uses the 
same clock oscillator (12 MHz in a 6- 
MHz AT) to drive both the 80286 and 
80287. The 80286 divides it by 2 (to get 


the 6-MHz operating speed), and the 
80287 divides it by 3, which means that 
the math coprocessor is working at a pa- 
thetic 4 MHz. Since 8-MHz and 10-MHz 
80287s are now available, this is a real 
waste. The 287Turbo simply provides an 
altemative wiring of the 80287 toclock it 
independently of the 80286. It is avail- 
able with either a 24-MHz or 30-MHz 
crystal to drive the coprocessor at 8 MHz 
or 10 MHz. We tested the 8-MHz ver- 
sion of the board. 

The 287Turbo is a small L-shaped 
board that plugs into the 80287 socket. 
To install the 287Turbo, you have to un- 
plug one of the AT’s power cables and 
plug it into the board, then plug a cable 
from the board into the standard power 
cable connector. A reset button attaches 
at the rear hole cover. 

In the PC Labs tests, the 287Turbo 
speeded up floating-point calculation us- 
ing the 80287 by about 50 percent when 
used by itself, and speeded it up by 





roughly 90 percent when used along with 
the TurboSwitch. The extra speed gained 
with the TurboSwitch indicates that the 
test is not 100 percent bound to the 
80287, but it may better reflect real- 
world applications. (The test program 
was written in C and compiled with the 
Microsoft C Compiler, Version 3.0.) 

The only problem I ran into with these 
products was that the additional speed 
was far too attractive. For the first time, 
my AT seemed slow, and I'm going to 
have to do something about that. 

These products have also reminded 
me how nice it is to have a reset button, 
which brings up an interesting point. Ac- 
cording to MicroWay’s Stephen Fried, 
this feature has been responsible for ‘‘our 
largest order to date—from IBM in 
Boca. They are developing code and 
need the reset.”’ 

Now, if you’ll excuse me, I have to go 
and install something on my AT. 

—M. David Stone 


If you think your AT is already fast enough, think again. These two little devices, the AT TurboSwitch Il (from Megahertz Corp.) and the 
287Turbo (from MicroWay), don't exactly use classic approaches to speeding up your AT, but they are good for a fair amount of fun. Only 





trouble is, once you take them out, your AT may actually seem slow. 
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# ACCELERATOR BOARDS 


memory or I/O access. At first impression, 
a wait state may sound like a crude fix for 
the problem of incompatible processor and 
memory speeds, but wait states are a very 
common part of hardware design. One of 
the input signals to the microprocessor is 
dedicated to force the processor to insert 
wait states into memory accesses. 

Accelerator boards are so fast that 
sometimes they have to insert four or five 
clock cycles into memory accesses. It may 
seem as if an 8088 clocked at 9.54 MHz 
(twice the normal rate of 4.77 MHz) with 
memory accesses requiring eight clock cy- 
cles (four normal and four wait states) 
would run the same as a 4.77-MHz 8088 
with memory accesses in four clock cy- 
cles. However, the faster clock guarantees 
that intemal instruction executions will oc- 
cur more quickly even if memory access 
does not. 


THE DATA VO FACTOR I’ve been 
talking about the pair of microprocessors 
called the 8086 and 8088 (and the 80186 
and 80188) as if they were the same. They 
are very nearly the same, but only internal- 
ly. All Intel 16-bit microprocessors can in- 
ternally manipulate data 16 bits long (often 


called a ‘‘word"’). It’s how they move this | 


data in and out of the microprocessor that 
makes the difference. 

The 8088 and 80188 speak to the rest of 
the world (the other components inside 


your machine, including memory) in 8-bit | 
bytes. When they access data in memory, | 
they do it a byte at a time. The 8086, | 


80186, and 80286, however, speak in 


words. They can store or read data 16 bits | 


at a time. The 80386 can access 32 bits at 
once. 

Sometimes word accesses cause a big 
improvement in speed, but sometimes 
they do not. The best-case speed advan- 
tage of an 8086 over an 8088 clocked at the 
same speed is precisely double. The worst 
case is that they will run at the same speed. 

For instance, when a word processing 
program works with text stored in memo- 
ry, each character takes up 1 byte of stor- 
age, so the program will often use byte ac- 
cesses. For these accesses an 8086 will not 
show much improvement over an 8088. 
The opposite extreme is numeric calcula- 
tions where numbers are often stored in 
units of words or longer. Instruction 





fetches also generally occur twice as fast 
with an 8086 or 80186. 

Another way an accelerator board may 
try to beef up speed is by using an 8086 in- 
stead of an 8088. However, this presents 
another problem, because the rest of your 
PC or XT is based on byte accesses, and 
there’s not much you can do about it. 

The bus through which the processor 
communicates with expansion boards (in- 
cluding memory) has 62 signal lines: 8 are 
used for power and grounding, 20 are for 
the 20-bit address, 2 are clock signals, 6 
are interrupts, 7 are involved with Direct 
Memory Access (DMA), 10 are for timing 
and miscellaneous uses, and | is reserved. 


a Small-size boards don’t 
require a slot and 

offer little more than a 
faster clock speed. 


That leaves 8 for data. That’s a physical re- 
striction. 

If an accelerator board uses an 8086, 
80186, or 80286, the board itself has to 
generate 2-byte accesses from every word 
access coming out of the microprocessor. 
This process cuts the potential doubling of 
speed right in half, so you're right back 
where you started. 

Accelerator boards can get around this 
problem by including their own memory 
right on the board. They can ignore the 
memory on your 256K-byte system board 
and your 384K multifunction board and 
use 640K of their own memory instead. 
The 256K memory chips common today 
let this 640K take up only about a quarter 
of a full-length accelerator board. Since 
the microprocessor doesn’t have to go 
through the expansion bus, it can access 
this memory in 16-bit gulps instead of 8-bit 
bites. 

An accelerator board that uses its own 
memory has other advantages as well. 
While an accelerator board may normally 
have to insert wait states to use memory 
from your system board or an expansion 
board, it can avoid these wait states if it 





uses high-speed memory installed right 
next to the microprocessor. This configu- 
tation allows engineers to cut design cor- 
ners more closely and get as much speed as 
possible out of the board. Instead of send- 
ing out a signal to the system bus and hav- 
ing it bounce around and shoot up into a lot 
of old boards, the memory could be just a 
few inches away. It helps. 

However, accelerator boards must then 
find some way to deal with DMA logic on 
the system board. The DMA circuitry 
takes over when a disk access occurs to 
transport data between memory and the 
disk controller more quickly. The DMA 
expects to find the memory on the system 
board instead of on an accelerator board. 

Your PC or XT system board also con- 
tains a BIOS (basic input output system) 
stored in ROM. The ROM is generally 
slower than random access memory, but it 
is used extensively for simple screen out- 
put and interpreter BASIC. To get around 
the speed limitation involved in accessing 
this ROM from the board, some turbo 
cards have a provision to transfer the con- 
tents of this ROM into the memory on the 
accelerator board. 


THE QUICK-CACHE COMPROMISE 
Of course, once we start talking about an 
accelerator board with its own 640K bytes 
of memory, we're starting to talk about big 
bucks—possibly the type of bucks that 
tells you it would be best in the long run to 
buy a PC AT. 

There’s a compromise approach, how- 
ever, that often shows up in less expensive 
half-length boards. These boards include 
only a very small amount of high-speed 
memory, generally 4K to 8K. They use 
this memory for caching. 

Here’s how they work: When the mi- 
croprocessor on the accelerator board 
Treads data from system memory in byte ac- 
cesses with four or five wait states insert- 
ed, the board hardware also writes the data 
into the memory reserved for caching. The 
next time it reads that data, it need not read 
from system memory, but it can read di- 
rectly from the cache with word accesses 
and no wait states. 

At any one time, this cache can hold 
only 4K or 8K bytes of the total 640K of 
system memory. It may at first seem as if 
the cache is just not big enough to signifi- 
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| cantly improve speed. Not true. Memory 
caching works because most software 
spends much of its time in small loops, ex- 
ecuting the same set of instructions many 
times over before moving to something 
else. If any software loop is longer than the 
size of the memory cache, caching will not 
work for that loop. But memory caching 
usually works very well. 

However, when improperly imple- 
mented, memory caching may cause other 
problems. For instance, bank-switched 
memory used in boards supporting the Lo- 
tus/Intel/Microsoft expanded memory 
specification (EMS) cannot work if the 
EMS section of memory is cached. The ac- 
celerator board has no way of knowing that 
another bank of memory has been selected 
in the same memory space. Another board 
with which caching can wreak havoc is the 
Enhanced Graphics Adapter. Like bank- 
switched memory, the EGA’s 256K bytes 
are organized into color planes accessible 
through a single 64K window. The color 
planes are specified by values written to 
output ports that the accelerator board can- 
not interpret. 


TYPES OF BOARDS | There are, to my 
mind, three categories of turbo boards for 
PCs and XTs: smail, medium, and large. 
You can also think of them as fast, faster, 
and fastest—or cheap, reasonable, and ex- 
pensive. 

In “‘The No-Slot Altemative to Accel- 
eration (And Why It Makes Sense),”’ Ste- 
phen Davis discusses the small-size boards 
in more detail. In general, these boards do 
not require a slot and offer little more than 
a faster clock speed and perhaps a NEC 
V20 instead of an 8088. They usually in- 
clude jumpers to specify different clock 
speeds or to insert wait states into memory 
accesses. We reviewed the Maynard Sur- 
prise!, Dynatec SuperCharger, Micro- 
Speed Fast88, Overthruster, and the 
American Turbo. 

The medium-size boards generally re- 
quire you to put the board into an expan- 
sion slot, remove the 8088 microproces- 
sor, and run a cable from the board to the 
now-empty socket on the system board. 
Medium-size boards can use anything 
from a fast 8088 to an 80286 and often in- 
clude memory caching to supplement the 
faster processor and clock speed. Those re- 





viewed here include Quadram Quadsprint 
and SuperSprint, Orchid TinyTurbo 286 
and TurboEGA, Microway 286 Turbo- 
Cache, Victor SpeedPac 286, and PC 
Technologies 286 Express Card. Also in 
this category is the oddball Microway 
87/88 Turbo Board, which is more like a 
small card though it takes upa slot. 

The large-size boards generally use 
their own memory and may not even re- 
quire removing the 8088 from its socket. 
We tested Earth Computers Turbo Accel- 
286, Microway Number Smasher/ECM, 
Classic Technology 286 Speed Pak, Or- 
chid PC Turbo-286e, and the Applied Rea- 
soning PC-elevATor. These boards dis- 
able your system board 8088 through a 
DMA channel and take over your whole 
system. Sometimes they seem like a whole 


separate computer in your machine. In 


fact, some of them may contain the hard- 
ware rudiments for multi-tasking and par- 
allel processing. Software support is a 
whole other matter. 


ACCELERATION PROBLEMS IBM's 
series of personal computers was not de- 
signed to allow for easy substitution of the 
microprocessor or crystal. The installation 
of a turbo card causes a radical change in 
the function of a machine. Typically, you 
can't just put an accelerator board into 
your PC or XT and then sit back to enjoy 
the new speed. Chances are, you’ ll discov- 
er problems unlike any you’ve encoun- 
tered before. In general, the more complex 
the board, the more problems you'll find. 
Some of these problems arise with ap- 
plications software that expects to operate 
at a particular speed. Games are the most 
obvious example; some of them will pre- 
sent new challenges (and perhaps new 
fun). Many of the more ‘‘advanced”’ 
forms of copy protection are also speed- 
dependent, which may prevent you from 
using a program at the higher speed. Print- 
er and modem time-outs may be common. 
Software often uses loops to determine 
how long to wait for a printer or modem 
that cannot yet accept more data. If the 


loop goes too fast, it will terminate prema- | 


turely. With some turbo boards, you won’t 
even be able to format a disk. 

For very large, complex boards, the 
problems become more esoteric and un- 
usual. Some of these boards may reveal 





What? No SysInfo? 


O ne test we did not run on the acceler- 
ator boards is SysInfo, which is part 
of The Norton Utilities, Versions 3.0 and 
3.1. Among other things, SysInfo reports 
a ‘Performance Index’’ of processor 
speed. A normal PC or XT ranks at 1.0 
and a 6-MHz PC AT gets awarded a 5.9, 
meaning that it’s almost six times faster 
than a PC. A NEC V20 ina standard PC 
or XT gets a 1.8 from Sysinfo, meaning 
that it’s 80 percent faster than an 8088. 

These numbers from Sysinfo are ex- 
cessively high. They are higher than any- 
thing you'll get from using a PC AT ora 
V20 and higher than most other measures 
of processor speed will indicate. 

Here’s why: The loop that Sysinfo 
times for the Performance Index contains 
just a few instructions, but among them 
are an IMUL (integer multiply) and IDIV 
(integer divide). In actual program ma- 
chine code, the IDIV and IMUL are fair- 
ly rare. They occur in arithmetic calcula- 
tions. of course, and in array indexing, 
but you can write entire programs with- 
out any [DIV or IMUL instructions at all. 
Since these two instructions run very 
slowly on an 8088 and faster on the other 
Intel and NEC microprocessors, Sysinfo 
greatly exaggerates processor-speed im- 
provement over an 8088. 

We told several manufacturers that 
we would not be running SysInfo for the 
accelerator boards, and they all applaud- 
ed our decision. It remains to be seen, 

| however, whether they will continue to 
use SysInfo results in their advertising. 
— Charles Petzold 





software bugs that no one has ever found 
before. For instance, the 80286, in particu- 
lar, generates several types of intemal in- 
termupts that are helpful for an operating 
system that implements protected mode, 
but which nobody cares about right now. 
An 80286 on an accelerator board could 
easily stumble onto these internal inter- 
rupts. 

Fortunately, many of the boards can be 
switched out of turbo mode if trouble 
arises. The non-turbo mode either oper- 
ates at the same speed as your PC without 
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There's only one winning card 
in the PC Acceleration Game. 


The 286 Express Card™ from PC Technologies 


The 286 Express Card™ is unlike any other PC accelerator board. Why? Because 
it not only gives you all the advantages of a high-performance accelerator, but it 
also happens to be the original half-slot card. With a price tag too good to believe. 


The design of the 286 Express Card is based on Intel’s 80286 microprocessor — 
arguably the fastest VLSI processor in the industry. Designed specifically for the 
IBM PC and XT, the 286 Express is compatible with existing RAM, communication 
and peripheral cards, as well as most popular PC DOS software — with no software 
overlays or modifications required. 


The 286 Express Card is loaded with value-added features, induding 8KB of 
cache memory. DMA compatibility. The ability to use the memory on your 
motherboard and add-on memory cards. An optional 80287 floating point 
co-processor that works to accelerate the latest versions of spreadsheet and 
database software. And enough power to speed up your software programs — 
custom or off-the-shelf — anywhere from 200% to 600%. 


Why gamble with PC productivity? To order — or for the name of the dealer 
nearest you — call PC Technologies today at 800/821-3086 ext. 103. And let us 
deal you the winning card. 


Now compatible with the Tandy 1200*, Leading Edge Model D, and 
the new IBM XT. 
*Available through Radio Shack computer centers — Cat. No. 90-2065 


IBM, 1BM PC and XT are registered trademarks of Intemational Business Machines Corporation 
Leading Edge is a registered trademark of Leading Edge Products, inc 

Radio Shack and Tandy are registered trademarks of the Tandy Corporation. 

CIRCLE 352 ON READER SERVICE CARD 


704 Airport Blvd. 

Ann Arbor, Michigan 48104 
313/996-9690 © 800/821-3086 
Telex 503589 


PC Technologies Inc. 





PAID ADVERTISEMENT 


The 286 Express Offers AT Speed 


By Garry Ray 


If you're on the verge of tossing your PC 
in favor of something faster, hold on a 
minute: There's an add-on coprocessor that 
will give you much the same performance 
of an AT . The 286 Express, from PC 
Technologies, is probably the most useful 
“speed-up” board that we've seen to date. 

The 286 Express gives complete PC com- 
patibility without the mess and bother of 
start-up device drivers, memory allocation 
switches or strange performance limita- 
tions that often make other boards too op- 
pressive for the general user. In short, this 
is the board to consider if you want in- 
creased speed and utility for your PC. 

At the heart of the unit is an 8MHz Intel 
80286 microprocessor, supported by a mere 
handful of ICs and a 40-pin connector 
(with cable) that plugs into the slot normal- 
ly occupied by the PC's 8088. In fact, once 
you've installed the 286 Express, it will act 
in exactly the same manner as the 8088, 
albeit faster. With the assistance of on- 
board Programmable Array Logic (PAL) 
chips, the processor obtains a clock speed 
of 7.2MHz from the 14.3MHz color-burst 
signal on the PC’s expansion bus. 

Beyond the speed of the 80286, many of 
the performance improvements of the 286 
Express are due to an on-board 8K-byte 
memory cache that accumulates instruc- 
tions from whatever program is running. 
Since the cache is located on the Express 
board itself, close to the 80286 micropro- 
cessor, PC Technologies was able to force 
continual program execution with no wait 
states. IBM’s AT, which must seek instruc- 
tions from relatively distant system memo- 
ry through the 16-bit system bus, runs with 
one wait state. 

The Express continually monitors pro- 
gram flow and swaps segments of code into 
and out of the memory cache. For example, 
if the program has a large ‘loop’ that can 
execute within the 8K-byte cache, perfor- 
mance for that section of code will be fairly 
high—in fact, at the physical limit of pro- 
cessing speed for the 80286 running at 
7.2MHz. 

If, on the other hand, the program has 
large, non-contiguous code sections that 
exceed the 8K-byte cache, then perfor- 
mance will be constrained by the require- 
ment to get that code from the PC memory 
bus into the cache. In any case, perfor- 
mance will always be markedly better than 
the PC running with an 8088. 

Some programs may run into problems 
with the cache. Since the cache appears to 
be system memory, there could be conflicts 
between what memory the program tries to 
use (system memory) and what memory 
the program actually uses (cache memory). 
Other programs, primarily copy-protec- 
tion schemes that depend upon the con- 
tents of pre-defined memory addresses, will 
become confused by the cache. To sur- 
mount these two problems, the user can 
disable the cache by removing a single on- 
board jumper pin, which can be replaced 
after the task has been completed. 





Brief Instructions 

After opening the 286 Express packag- 
ing, you might be inclined to ask, “Where's 
the rest?” That’s because the entire outfit 
consists of a half-slot PC board, a chip 
puller and an incredibly brief 12-page in- 
stallation and instruction manual. 

Typically, this sort of product might in- 
clude a floppy disk with one or more device 
drivers, a full-slot board loaded with pro- 
cessors, chips and other electronic circutry 
and a tome chock-full of rather technical 
installation and operational instructions. 
Not so with the 286 Express—it’s a simple 
plug-and-go performer that dispenses with 
the normal raft of technical considerations. 

To get the board running, you simply 
remove the 8088 with the primitive but 
functional chip-puller and insert the 286 
Express connector. Caution is the key word 
here, because the chip-puller is more a 
scaled-down crowbar than anything else. It 
is not at all difficult to bend the pins of the 
8088 using the device. The same is true 
when installing the circuit replacement, it’s 
relatively easy to bend the pins of the plug. 

However, once the board has been in- 
stalled, it functions as the PC’s main— 
strike that, only—processor at speeds of 
two to four times greater than the un- 
adorned PC. In fact, with most applica- 
tions, the 286 Express turns in processing 
times even greater than IBM’‘s standard 
6MHz AT. 

In our tests, we measured the perfor- 
mance of the Express against a number of 
other coprocessor and “speed-up” boards, 
in addition to the PC, AT and an AT- 
compatible running at both 6 and 1OMHz. 
(The standard IBM AT runs at 6MHz.) 

The results clearly showed that the Ex- 
press was not only faster than all the PC 
add-on boards tested by PC Week, but fast- 
er than the IBM AT. In fact, most tests 
showed the Express running at speeds 
somewhere between those of the AT at 6 
and 10MHz. The conclusion of our tests is 
that the 286 Express turns in speeds rough- 
ly equivalent to those of an AT or compati- 
ble running at 8MHz. 

On the other hand, disk operations are 
not greatly affected by the Express. This is 
not a limitation of the board, but rather a 
physical limitation imposed by the storage 
devices themselves. If your hard disk runs 
at 90 milliseconds average access, then 
that’s all you're going to get—no speed-up 
board can improve disk performance. 





However, since the Express will process 
disk-bound commands (those that control 
disk access) faster than normal, there will 
be some measure of improvement in overall 
performance of disk-intensive programs. 
Our Disktest, for example, improved by 
about 15 to 20 percent solely because of the 
presence of the Express board. 

Compatibility with a variety of peripher- 
al boards was well proven in the four weeks 
we used the Express. In not a single in- 
stance did we experience any problems 
with add-on boards of any type, including 
some of the new expanded memory boards, 
modems and local area network adapters. 
The Express proved ruggedly reliable, 
causing absolutely no problems with all the 
software and hardware we tested. 

The 286 Express is an elegant solution to 
a pressing problem—how to get more bang 
for the buck from a PC. For many users, it 
could be the alternative to purchasing an 
AT, bridging the gap between the PC and 
the next generation of 80386 machines due 
in 1987, 

But whether you intend to upgrade in the 
future or not, the 286 Express should prove 
a handsome solution to any concerns about 
PC performance. 8 


s! WEEK DATABOX 


Produet: 286 Express 


Category: PC accelerator board 


Who should buy: Those desiring in- 
pom performance from an IBM PC 
or XT 


Deseription: 286 Express adds in- 
Shea performance to an IBM PC 
or XT 


Distribution: Retail and direct 


Company: 

PC Technologies Inc. 
704 Airport Blvd. 

PO. Box 2090 

Ann Arbor, Mich. 48106 
(313) 996-9690 

(800) 821-3086 








PC Technologies’ 286 Express: Turns in speeds comparable to a5 AT running at 8MHz, 
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the accelerator board or emulates that op- 
eration. Switching between the modes will 
require a reboot if the turbo board must 
switch between two different microproces- 
sors. Some boards that can be switched on 
the fly may include programs or a key- 
board combination that handles this 
switch. 


THE COPROCESSOR PROBLEM 
Right next to the 8088 socket on the sys- 
tem board of a PC or XT is another socket 
for an optional Intel 8087 Numeric Proces- 
sor Extension, also called the floating- 
point math coprocessor. The PC AT has a 
socket for a similar 80287 chip. 

Software can take advantage of an 8087 
or 80287 to speed up floating-point calcu- 
lations. (For instance, /-2-3, Release 2, 
supports an 8087, but Release | A did not.) 
Ironically, accelerator boards run into the 
most problems in offering full support of a 
math coprocessor. If this is important to 
you, then you should read very carefully 
what the reviewers have to say about the 
boards in this regard. 

Part of the problem comes from 8087 
and 80287 error handling. An error in the 
math coprocessor is generated by opera- 
tions like a division by 0, overflow or un- 
derflow, and taking the logarithm of a non- 
positive number. 

Programs can handle 8087 errors in 
several ways. They can continually check 
what numbers they load into the math co- 
processor so that errors never occur. They 
can ignore errors, because the 8087 will 
give a ‘‘reasonable”’ result for every calcu- 
lation. Software can also check the status 
registers following every 8087 calculation 
to see if an error has occurred. This latter 
approach is probably the most common 
method of dealing with the 8087, but it re- 
sults in a greater software overhead and 
slows things down. 

The most sophisticated and fastest way 
for software to handle 8087 errors is to pro- 
gram the coprocessor to generate an ‘‘ex- 
ception interrupt’’ whenever an error oc- 
curs. A separate interrupt routine then 
deals with it. On the IBM PC, the 8087 is 
wired to generate a non-maskable interrupt 
(NMI) for this exception interrupt. Switch 
2 on the system board DIP switch lets this 
signal pass to the 8088. 

An accelerator board that uses an 80286 








cannot use the 8087 on the system board 
but instead must include an 80287 to pro- 
vide the same floating-point hardware sup- 
port. Often, however, the exception inter- 
rupt of the 80287 is not implemented the 
same way. Programs that use the interrupt 
method for handling errors will not work 
right. 

Microsoft’s C, FORTRAN, and Pascal 
compilers all use the exception interrupt 
approach to error handling. (Of course, if 
you buy an applications program that uses 
an 8087, you probably won't know what it 


_m The marriage of a PC or 


XT with an accelerator 
board is an unnatural and 
often hostile union. It’s 
surprising that such 
marriages work at all. 


was programmed in.) Suppose the acceler- 
ator board does not properly enable the ex- 
ception interrupt line and you use a pro- 
gram written in C, FORTRAN, or Pascal 
compiled with the Microsoft compilers: if 
this program at some time attempts to take 
the logarithm of 0 (or something else that 
generates an 8087 error), the program will 
hang and you'll have to reboot. It’s as sim- 
ple as that. 


WHAT THE BOARDS WON'T DO If 
you're looking only for improved process- 
ing speed, an accelerator board will give it 
to you. If you’re looking for anything else, 
you're going to be disappointed. In short, 
accelerator boards will not tum your PC or 
XT into an AT. 

Accelerator cards will not significantly 
improve disk access speed. They will im- 
prove the software overhead required for 
file YO, but once the red light goes on, 
your disk will not work faster. We ran file 
V/O tests on all the accelerator boards re- 
viewed here and found no real improve- 
ment. 

If you have been thinking about getting 








an accelerator board with an 80286 to take 
advantage of the forthcoming ‘*Future 
DOS”’ (Microsoft’s term) that will run in 
80286 protected mode and access 16 me- | 
gabytes of memory, you can forget it. The 
boards that do not have their own memory 
cannot access 16 megabytes of memory 
because they can address memory only 
through the 20-bit address lines on the sys- 
tem board bus. 

Some of the larger boards can currently 
switch to protected mode using their own 
memory on the board, but even here it’s 
quite improbable that this memory will be 
accessible in a protected-mode DOS. Fu- 


| ture DOS will probably have to take over 


the whole machine in protected mode and 


| will not be able to recognize the accelera- 


tor board. Even if it did, you would be lim- 
ited to the memory you could actually in- 
stall on the board. 


WHAT THEY'RE REALLY LIKE Al- 
though I’ve been discussing turbo boards 
mostly in the abstract, by now you should 
see that the marriage of a PC or XT with an 
accelerator board is an unnatural and often 
hostile union. It’s surprising that such mar- 
riages work at all. 

Accelerator boards, in general, rate 
fairly high on the ‘‘fritter factor’’ scale. 
PCs and XTs were not designed to accom- 
modate easy replacement of the micro- 
processor. The reviewers working in the 
PC Magazine Labs had to struggle with re- 
calcitrant cables, bent (and sometir tes bro- 
ken) pins, and large hands trying to fit into 
small spaces. In general, everyone was 
thankful that we were experimenting on 
PC Labs’ machines instead of our own. 

Twice during this testing, two XTs in- 
stalled with different accelerator boards 
developed damaged hard disk file alloca- 
tion tables. This is a serious problem if you 
value your files. In one case the hard disk 
had to be reformatted. We couldn’t direct- 
ly trace the cause back to the accelerator 
boards, but they sure looked guilty. 

“To accelerate or not to accelerate” is 
not really the question. The question is 
**How?”’ As for me, I’ve discovered that 
there’s really only one way to get an AT on 
my desk, and that is to buy one. Pty 


Charles Petzold is a contributing editor of 
PC Magazine. 
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Does IBM really manufacture an 
1IMhzPC-AT? Yes... and so does 
Compag, Hewlett Packard . . . and 
every other manufacturer of PC-ATs 
that run at a clock speed of 8Mhz. 


We are not suggesting that the man- 
ufacturers are shipping their ATs with a 
clock speed of |1Mhz — they could not. 
The current products simply would not 
be reliable at that speed. 

What we are saying is simply this, 
“the IBM PC-AT was designed to run at 
an equivalent clock speed of about 
TIMhz.” 

So how do you make an 8Mhz IBM 
PC-AT out-perform the new IO0Mhz 
“SUPER” ATs? Easy... . you let the 
IBM PC-AT run at it’s natural “NO 
WAIT STATE” speed. 


IBM designed the PC-AT to run with 
“NO WAIT STATE” memory on the 
bus — it has been there all along. The 
only missing ingredient has been a 
super reliable memory board with “NO 
WAIT STATE” logic and ultra high 
speed DRAMs, 





Microsoft, IBM, Compaq, Hewlett Packard, and Autot‘ad are 
registered trademarks. 
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Announcing the new 


11 Mhz IBM PC-AT 


For those of you that have not had an 
opportunity to evaluate the new no wait 
state ATs . . . a quick explanation of 
NO WAIT STATE will be of interest. 

Because the memory in the IBM PC- 
AT (as well as most other ATs) is too 
slow — the system must spend 33% of 
each memory cycle “WAITING”. In ef- 
fect, the IBM PC-AT memory cycle 
looks like iS . work, WAIT, work 

. work, W T, work. 

“The super fast 70ns DRAMs and 
“NO WAIT STATE” logic in the 
Cheetah Card and the Cheetah Combo 
allows the single wait state IBM PC-AT 
to run NO WAIT STATE. You can 
think of our memory as running... . 
work, work... work, work. Cheetah 
Memory requires no wait states. 
Cheetah Memory is 33% FASTER! 

Compatibility? Cheetah boards are 
guaranteed to be 100% IBM hardware 
and software compatible . . . period. 
(We also guarantee our boards to be 
compatible with the next generation of 
DOS.) 

Reliability? The AT will have 
exactly the same super reliability as be- 
fore . . . exactly. The AT is not mod- 
ified in any way. Cheetah Memory 
simply runs more efficiently! 


CIRCLE 114 ON READER SERVICE CARD 
Cheetah International, Inc. 


107 Community Boulevard, Suite 5 
Longview, Texas 75602 USA 





So how do you convert any slow 
“out-of-the-box” 8Mhz PC-AT into the 
world’s fastest? Easy . simply 
plug in a 1.5Mb Ch Combo!70 
with serial and parallel ports . . 
2.5Mb Cheetah Card/70 
care of the rest. 








ora 
. we take 
It’s that easy! 


AutoCad™ DEMO 

STANDARD 6 Mhz 

IBMPC-AT 

STANDARD 8 Mhz - 

IBM PC-AT 

10 Mhz 

CLONE 68 

11 Mhz 

CLONE od 
® Both the Cheetah Combo/70 and the 


Cheetah Card/70 are guaranteed to run 
at 12 Mhz with one wait state! 


SEC. 





@ Full 3 year limited warranty. 
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ACS-1000 ET-286 plus 

¢ 8 Or 4.77 MHz © 10/6 & 12.5MHz 

«Upto 1Meg Memory - Upto 4Meg Memory 

¢ 2 Serial Ports ¢ 3 Serial Ports 

* 1 Parallel Port * 2 Parallel Ports 

* On Board Disk * 8 Expansion Slots 
Controller °5 MHz DMA 

¢ On-Board Clock/ * On-Board Clock/ 
Calendar Calendar 


NOW AVAILABLE. 

* Optional 10 MHz Co- 
processor 

«ACS MS-DOS 3.2 

+ GW Basic 3.2 


A HERITAGE OF EXCELLENCE In any marketplace one product stands out as the 
pinnacle of performance and value. In the PC/XT marketplace, that product is the 
ACS-1000: 4.77 or 8 MHz operation, 1 Megabyte memory, built in communications, 
built in floppy disk controllers, even a SASI interface—all packaged on a single board 
and priced competitively with the merely compatible. 

Building on the heritage of the ACS-1000, the ET-286 plus brings the same stan- 
dards of excellence to the AT marketplace. 


CIRCLE 106 ON READER SERVICE CARD 


Push Back 
The Envelope: 


10/6 
& 12.5 MHz 


AT Compatibility 


IBM obviously positioned 
the AT as the hub of the 
microcomputer network. 
ACS has included what IBM 
left out. 


SPEED The ET-286 nearly 
doubles the clock speed of 
the AT at 10 MHz and we are 
already 12.5 MHz capable. 
With access to 4 Megabytes 
of on-board memory via a 
5MHz DMA bus, the ET-286 
bypasses additional wait 
states required to maintain 
compatibility with expansion 
bus memory. With memory 
intensive network software 
like Unix and Xenix, this 
becomes critical. Naturally, 
the ET-286 toggles from Hy- 
perSpeed at 10MHz to 100% 
6MHz compatibility for those 
applications that demand it. 


COMMUNICATIONS The 
ET-286 plus is designed with 
communications in mind. 
There are three on-board 
serial ports that are configu- 
rable as either RS-422 or 
RS-232 depending on your 
application. 2 parallel ports 
further extend your commu- 
nications ability. And there 
are still 8 expansion slots for 
additional I/O. 


AN ACCESSIBLE SOURCE 
Part of the success of the 
ACS-1000 and our other 
products is the availability of 
our people. We provide the 
support that OEM's need in 
order to win major contracts 
— engineering support, 
competitive pricing, even 
specialized packaging. Ser- 
vice is the key issue in the 
information marketplace and 
we provide the kind of ser- 
vice and reliability that you 
can only find in an American 
made product. 


ACS MS-DOS 3.2 We want 
to help you compete. That’s 
why we have licensed 
MS-DOS 3.2 and GW Basic 
3.2 and made them available 
in OEM packages at OEM 
prices. 

Even with all these fea- 
tures, the ET-286 plus is 
available in OEM quantities 
for under $1,000. For more 
information, call or write: 


ACS International, Inc. 
2105 Luna Rd., Suite 330 
Carrollton, Texas 75006 


214-247-5151 
TELEX: 709748 ACS UD 
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i 87/88 Turbo Board | 


If you like to tinker with your PC, you'll 
love MicroWay's 87/88 Turbo Board. 
This motherboard accelerator offers a 
combination of tricks to speed up your PC 
and leaves it to you to find the optimum 
speed. 

The 87/88 Turbo Board package in- | 
cludes an 8-MHz NEC V20, three clock 
crystals, and an optional 8088Turbo Board 
for the motherboard. The board itself is a 
half-card that plugs into an expansion slot 
and includes a short cable that replaces the 
8284 in the clock chip socket. 

MicroWay says it considers the board a 
hacker’s device. One reason for the label is 
that before installing this board, you may 
have to modify your motherboard. The 
8284 clock chip is soldered on some IBM 
PCs and socketed on others. If it’s sol- 
dered, you'll first have to unsolder the chip 
and solder a socket on the board. 

Whether or not you feel comfortable 
with this idea, you should probably check 
out your 8284 clock chip before you buy 
the board. On the PC, the 8284 chip is 
alongside the power supply—between the 
power supply and the expansion slots. On 
the XT, the 8284 is in the same general 
area, but it is further away from the power 
supply. 

Even if you start with a socketed 8284, 
installing this board takes more tinkering 
than do most expansion boards. First you 
have to remove your 8088 from the system 
board and replace it with the NEC V20. 


1 
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87/88 Turbo Board 

MicroWay Inc. 

P.O. Box 79 

Kingston, MA 02364 

(617) 746-7341 

List Price: Without 8087, $149; with 8087- 
2, $295; $149 for 8087-2 itself 

Requires: PC or PC-XT. 

In Short: Described by MicroWay as “*a 
hacker's board,”’ the 87/88 Turbo Board has 
three jumper-selectable fast-mode speeds 
and allows ‘‘on-the-fly’’ switching between 
fast mode and slow mode from the keyboard 
with Ctel-Alt-P and Ctrl-Alt-L. 

CIRCLE 605 ON READER SERVICE CARD 

















= Motherboard accelera- 
tors are highly machine- 
dependent. The only way 
to find out how fast 

your machine can go is 


to try it. 


Then you may have to shuffle the boards in 
your system to free up the slot closest to the 
8284 socket. The 87/88 Turbo Board goes 
into the expansion slot, the 8284 clock 
chip gets pulled, and the cable from the 
board plugs into the 8284 socket. 

And at this point, you are finally ready 
to start fooling around with clock crystals. 
The three crystals that come with this 
board run at 20 MHz, 22 MHz, and 24 
MHz, yielding system speeds of 6.7 MHz, 
7.2 MHz, and 8 MHz. The 20-MHz crys- 
tal is soldered onto the board. Either of the 
other two crystals can plug into a socket. A 
jumper on the board lets you choose be- 
tween the soldered crystal and the socket. 


FINDING THE RIGHT SPEED = Moth- 
erboard accelerators are highly machine- 
dependent, and the only way to find out 
how fast your machine can go is to try it. 
The idea is to start with the 24-MHz crystal 
and work your way down until you reach a 
speed that works. If your computer crash- 
es, it’s not working. 

MicroWay says that most IBM PCs 
will run at 6.7 MHz, a ‘‘goodly percent- 
age”’ will run al 7.2 MHz, and most will 
not run at 8 MHz. On the other hand, many 
clones will run at 8 MHz, as will many of 
the newer IBM motherboards. (The ma- 
chine I used managed 7.2 MHz.) The 
87/88 Turbo Board does not put any wait 
States into memory accesses. The main 
limitation will probably result from the 
speed of memory chips on your system 
board or expansion board. 

A MicroWay representative also point- 
ed out that high-quality motherboards are 
available for ‘next to nothing’’ (about 





$150), and that it might be worth the addi- 
tional investment to replace the current 
motherboard in your PC. But of course it 
would be silly to replace the current board 
until you find out for sure that it won't run 
at8 MHz. 


BEING BRIEF In keeping with its view 
of this board as a hacker's device, 
MicroWay’s documentation—I hesitate to 
call it a manual—consists of two pages of 
text. Miraculously, this single piece of pa- 
per contains all the information you need 
to set up the board. Still, I am sure that it 
would benefit tremendously from an illus- 
tration showing where to find the 8284 
clock chip. 

Once installed, the 87/88 Turbo Board 
is simple to use. When you boot up, the 
machine runs at the standard 4.77 MHz. 
There is a toggle switch on the back of the 
board that lets you switch to the faster 
speed—down for fast and up for standard 
PC speed. 

More convenient is a memory-resident 
program that comes with the board and lets 
you switch speeds with Ctrl-Alt-P and 
Ctrl-Alt-L. The idea is to load the memo- 
ry-resident program into your AUTOEX- 
EC.BAT file and use it as needed. This 
ability to switch speeds midstream can be 
useful—particularly if you have programs 
with copy-protection schemes that refuse 
to let you start a program when running at 
the faster speed. 

If the memory-resident program con- 
flicts with anything else on your system, 
there is also a pair of non-memory-resident 
programs for speeding up and slowing 
down the system. 

Two other noteworthy features on this 
board should be pointed out: a clock/calen- 
dar and a reset button. The reset button is 
extremely welcome for all those times 
when the Ctrl-Alt-Del combination refuses 
to reboot the system, and you don’t want to 
power down. 

And of course there is the issue of 
speed. On the PC Magazine Labs tests, the 
87/88 Turbo Board consistently managed 
a speed improvement of 114 to 2 times that 
of a standard PC. You won’t outrace an 
AT with this board, but given the moderate 
price—$149 without an 8087, or $295 
with it—the 87/88 Turbo Board is worth 
considering. —M. David Stone 
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Bi Quadsprint 


If you want to soup up your PC but don't 
believe in going too far beyond the speed 
limit, try Quadram Corp.'s Quadsprint. It 
is simple in design, consisting only of a 10- 
MHz 8086 and 4K bytes of cache, but in 
operation it supplies some of the benefits 
normally found in more-expensive units. 
At its optimum setting—that is, when the 
cache is enabled—operations show an in- 
crease of as much as 200 percent in 
throughput, though not always. However, 
the new low price ($345) is a small invest- 
ment for the increase in productivity. 

You can almost install the Quadsprint 
blindfolded—it's that easy. The difficult 
Part is extracting the PC's native 8088 and 
plugging the connecting cable into the 
empty socket. Fortunately, the cable is 





long enough to let you install the card in al- | 


most any slot; you can then drape the cable 
over the intervening cards. On an XT, this 
technique is mandatory because the first 
two full-length slots are usually taken up 
by the hard disk and floppy disk controller 
cards. The only other hardware installation 
procedure involves setting a jumper. 


The Quadsprint comes with three 
jumpers, but only one concems you—the 
other two are for factory diagnostics and 
VO addresses, and the thin manual does 
not document either one. Presumably, if 
you have special installation needs, tech 
support at Quadram will walk you through 
the proper jumper settings. The jumper 
you need to set enables or disables the 4K- 
byte cache memory, and if you forget to 
set it during installation, don’t worry. 

Unlike what many other accelerator 
boards that use caching require, you do not 
need to disassemble your PC and pull out 
the card every time you need to disable or 
enable the cache. Quadram has supplied a 
software solution in the form of two one- 
line BASIC statements. This implementa- 
tion is one that other manufacturers of ac- 
celerator boards should take careful note 
of—users are never too thrilled about 
opening their system and fiddling with its 
innards. The cache’s implementation does 
present one inconvenience, though. If 
your XT has less than 640K bytes of RAM 
and the cache is enabled, you cannot warm 
boot. The manual recommends disabling 
the cache with the OUT statement and then 
warm booting. 
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SNOW WARNING Running the Quad- 
sprint with an EGA card presented none of 
the problems found with other accelera- 
tors. When it was connected to a color/ 
graphics adapter, however, it did occa- 
sionally produce an inordinate amount of 
snow on the CGA. The interference ap- 
pears on the left side of the screen whether 
you are in DOS or in an application such as 
WordStar, At its worst, though, the snow 
is simply annoying; it does not affect the 
readability of the screen. According to a 
Quadram spokesperson, snow is one price 
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Quadsprini 

Quadram Corp. 

4355 International Blvd. 

Norcross, GA 30093 

(404) 923-6666 

List Price: $345; optional daughterboard, 
$95 

Requires: IBM PC or XT, a full slot. 

In Short: Quadram’s Quadsprini is a low- 
cost full-length board that doesnt quile make 
il in speed bul is easy to install and use. 
CIRCLE 661 ON READER SERVICE GARD. 





you pay with any accelerator card. How- 
ever, while almost every card I tested dis- 
played some snow, the Quadsprint pro- 
duced more than I had expected. It results 
from the Quadsprint’s very conservatively 
timed bus operations, which actually ac- 
cess the screen more slowly than those of a 
standard PC or XT. 

These conservative bus operations also 
showed up when I ran the Quadsprint with 
caching disabled. Without the benefit of 
the cache, many of the performance tests 
ran slower than those of a standard PC or 
XT. The 4K-byte cache is half the size of 
caches on some other cards, so programs 
with very large loops (or lots of nested 


_ Calls) will not show much of an improve- 


} 


ment in speed. 
OPTIONAL DAUGHTERBOARD If 


| you use any software that requires an 8087 


math coprocessor, you need to purchase 
the optional daughterboard. Although we 
asked Quadram to submit one for testing 
and a spokesperson promised to send us 
one immediately, it did not arrive by the 
time this review was submitted. 

The Quadsprint manual is brief and 
easy to follow—almost what you would 





want for a user-frieridly add-on. However, 
its appendix includes a glossary of terms 
that are also applicable to other Quadram 
products. Consequently, it contains a 
number of terms that have little or no bear- 
ing on the Quadsprint. The documentation 
also omits an index and any mention of the 
optional 8087 daughterboard. 

The Quadsprint may not be on the cut- 
ting edge of accelerator technology, but it 
is dependable, easy to use, and, at $345, 
quite reasonable.—Vincent Puglia 


HB 286 Express Card 


Since—for all intents and purposes—Vic- 
tor Technologies’ SpeedPac 286 (re- 
viewed in this issue) and PC Technologies’ 
286 Express Card are one and the same 
card, you would expect that both compa- 
nies would send exactly the same boards 
for review. You may expect it, but you 
shouldn't count on it. While Victor Tech- 
nologies sent an EGA-compatible card 
when asked, PC Technologies did not. (It 
is, however, safe to assume that if Victor 
Technologies has an EGA-compatible 
card, its supplier, PC Technologies, also 
has one.) For this reason, the compatibility 








From leftto right: 
Orchid Technology's 
PC Turbo-286¢, 
Applied Reasoning’ s 
PC-elevATor, Classic 
Technology's 286 Speed 
Pak, Earth Compuers’ 
Turbo Accel-286, 
MicroWay's Number 
Smasher/ECM, 
Quadrum’s 
SuperSprint, Orchid 
Techuology's 
TurboEGA, 
MicroWay's 286 
TurboCache, Orchid’ s 
TinvTurbe 286, Victor 
Tecluologies’ 
SpeedPac 286, PC 
Techuologies’ 286 
Express Card. 
Quadram's Quadsprint, 
MicroWay' s 87/88 
Turbo Board. 


problems displayed when testing the cards 
in EGA graphics modes are presented in 
this review rather than in both. 


A HALF-SLOT CARD PC Technol- 
ogies’ 286 Express Card is a half-length 
card that fits comfortably into the XT’s 
half-slots. The accelerator consists of an 
80286 running at 7.2 MHz and 8K bytes of 
RAM for caching. An optional 80287 
math coprocessor can be plugged into the 
board. Installation requires removing your 
system’s native 8088, sliding the card into 
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286 Express Card 

PC Technologies Inc. 

704 Airport Blvd. 

Ann Arbor, M1 48106 

(313) 996-9690 

List Price: $595 

Requires: IBM PC or XT, a half-tength slot. 
In Short: The 286 Express Card replaces 
your 8088 with an 80286 and 8K bytes of 
cache, 

CIRCLE 659 ON READER SERVICE CARD 
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in place of your 





Act 


multifunction card. 
Chugging aionginanoverloaded,  Plusa fuli-featured multifunction 
underpowered PC without room card with serial and parallel While the : 
to expand? Need the increased ports, clock/caiendar, RAM Disk, Dream Board! 
power and memory of an AT™ Print Spooler, Disk Cache, and Is fresh In a af 
without sacrificing your current aspeed selection switch that ' 
software library or DP budget? maintains 100% PC software your mind! 
je compatibility. You need the power and the slots. 
The Dream Board is the answer! 
All In ONE SLOT Cali Univation today, Representa- 
: tives are waiting to answer your 
questions and fill your order. Stop 
traveling in the slow iane. Move 
inte the passing lane today! 


Problem solved: 
The Univation Dream Board! 
oA ea oes That's the dream come true. if 
: your PC, XT, Compaq™ Portabie, 
or 100% compatibie is full, simply ti 
Outside Callfornia Call: 


triples the speed of your PC 
© Plusan EMS RAM board witb up 
replace your single application 
multifunction card with the 
(800) 221-5842 


to 2 megabytes of high-speed 
RAM for your most compiex 
Lotus™ spreadsheets and CAD Dream Board. You'll retain ali 
operations, your muitifunction features whiie 
adding incredible speed and 
power. With slots to spare! 
Planning to buy a new PC? The 
Dream Board is the ideai muiti- UN/ VATION 
function board. It provides the 
speed and power of an AT ata System Solutions for Business 
fraction of the cost. 
1231 California Circle 
Milpitas, CA 95035 
(408) 263-1200 
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an empty slot (preferably J7), and connect- | 
ing the card’s cable to the empty 8088 
socket. Jumpers are available for telling 
the card how much memory is installed in 
the system and for enabling the cache. The | 
jumpers could be set to something lower | 
than system memory if part of your 640K 
contains bank-switched memory, which | 
must not be cached. The entire process is | 
adequately described and illustrated in the 
documentation. 

The testing conducted at PC Magazine 
Labs demonstrates that the 286 Express 
Card and Victor Technologies’ SpeedPac 
286 are identical cards. The efficiency of 
the caching is responsible for most of the 
speed improvement. For instance, the PC 
Labs /-2-3 test showed virtually no im- 
provement with caching disabled. With 
caching enabled, however, it took about 
one-third the PC’s normal time to com- 
plete. 


AN EGA MODE PROBLEM The 286 
Express Card tested had a problem with 
the enhanced graphics modes of the EGA. 
For example, when scrolling text in an 
EGA graphics mode, every other scrolled 
character was displayed twice. Ifa directo- 
ry listing showed a file named TEST 
.DAT, it would turn into EETTDDTT 
when the screen was scrolled. All the char- 
acters on odd-byte addresses were being 
written back to the screen at both even and 
odd addresses. The reason for this strange 
behavior is related to EGA internal regis- 
ters that latch existing screen data when a 
byte location is read in graphics mode. For 
its caching logic, the 286 Express Card 
was apparently reading both the byte on 
the even address and the next byte on the 
odd address whenever the 80286 wanted to 
tead a byte on only the even address. This 





caused the data in the EGA intemal regis- 
ters to be invalid. (This was a problem only 
in EGA graphics modes. Text modes and | 
CGA-compatible graphics modes worked 
fine.) 

According to a spokesman, if you al- 
ready own a PC Technologies’ 286 Ex- 
press Card and wish to upgrade to an EGA- 
compatible card, it is going to cost you 
$100. On the surface, this palicy may 
seem reasonable; however, if you consider 
that Victor Technologies is providing its 
customers an even-swap upgrade, you 





have to begin to wonder a little. 

As far as your system is concerned, any 
one of PC Technologies’ 286 cards— 
whether with its own label or someone 
else’s—~provides the same performance. 
As far as your wallet is concerned, the Vic- 
tor Technologies’ SpeedPac 286 is much 
more palatable if you are upgrading. 
—Vincent Puglia 


Hl SpeedPac 286 


Victor Technologies’ SpeedPac 286 (the 
original equipment manufacturer is PC 
Technologies) is a half-length accelerator 
card that includes an on-board 80286 chip, 
which runs at 7.2 MHz, 8K bytes of RAM 





caching, and a socket for an optional | 
80287 math coprocessor. The SpeedPac | 


286 also offers easy installation and rela- 
tively transparent use. 
If your system reflects the default 


jumper settings (256K bytes of RAM with | 


cache enabled), installation consists of 
pulling your system’s native 4.77-MHz 
8088 chip, inserting the card into one of 
the slots near the power supply, and plug- 
ging the connecting cable into the empty 
8088 socket. If you are installing the half- 
length card in an XT, the card slides easily 
into the second slot just behind drive A:. If 
your system requires a different setting— 
for example, if it has 640K bytes of RAM 


or you need to disable the caching—you | 


reset the jumpers according to the clearly 
labeled illustrations in the 19-page docu- 
mentation. 

(Note: Earlier versions of the manual 
Suggested inserting the SpeedPac into slot 
J8, the slot closest to the microprocessor 
sockets. The newest manual states—cor- 
rectly—that such an installation may pre- 
sent problems. If you currently owna 
SpeedPac 286 and it is generating an 
**1801°° system board error message dur- 
ing the boot process, simply move the card 
from the J8 slot to the J7 slot. Your prob- 
lems should evaporate.) 


USER-TRANSPARENT CACHING 
The SpeedPac 286 does not come with its 
own RAM except for the 8K bytes it uses 





for caching. Ty pet anound the need to ac- | 


cess information off the system’s standard 
8-bit bus, the SpeedPac 286 uses a user- 
transparent caching system. Upon execut- 


ing a program, the card copies blocks of 
code and data from the PC’s main memory 
into an area on its 16-bit bus. This enables 
the card to access words rather than bytes. 
It doesn’t speed up screen operations much 
and shows very little improvement for a 
test with a loop greater than the 8K cache, 
but otherwise it improves speeds about two 
to three times those of a standard PC or 
PC-XT. 

Another advantage of the caching ap- 
proach versus the on-board 16-bit RAM 
approach is that you get to keep the memo- 
Ty already installed in your system. Some 
of the boards that come with 16-bit RAM 
require you to disable all 8-bit memory 
above 256K bytes, and even after that they 
either access the remaining 8-bit memory 
as bytes or resort to caching. 


SOFTWARE INCOMPATIBILITY 
While caching increases the speed of many 
operations, it can have the reverse effect 
with programs that tend to jump around to 
areas that are not cached. A cached system 
also raises the possibility of some software 
incompatibility. Victor circumvents these 
problems by suggesting that you disable 
the caching when running such programs. 
This causes the performance of the card to 
crawl along at the PC’s normal snail's 
pace. 

Disabling caching is not as easy as it 
sounds. You must first shut down the sys- 
tem, then remove the cover, and finally ei- 
ther pull the card out or reach gingerly into 
the unit so as to reach the jumpers. PC 
Technologies really should have permitted 
a software switch for caching. 

The newest version of the SpeedPac 
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s 286 
Victor Technologies Inc. 

380 El Pueblo Rd. 

Scotts Valley, CA 95066-0001 

(408) 438-6680 

List Price: $595 

Requires: IBM PC or XT, a half-length slot. 
In Short: The SpeedPac 286 provides in- 
creased throughput with the aid of caching. 









Installation is a snap, and usage is virtually 
transparent. 
CIRCLE 065 ON READER SERVICE CARD 
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MAKE YOUR IBM PC 





IN JUST 5 MINUTES! 


Introductory offer $395 
explres Sept. 30, 1986 


DON’T TAKE OUR WORD FOR IT. 
USE IT FOR 60 DAYS. IF YOU ARE 
NOT TOTALLY SATISFIED RETURN 
IT FOR A FULL REFUND. 


It sounds great; the idea of a speedup board that you can 
just plug right in as easily as putting bread ina toaster. How 
wonderful to be able to convert a PC or XT to a $4000 AT 
without the expense. But even when you get ready to spend 
$595.00 you want to be sure your choice is the very best. 

Here at PCSG we sell our [BM PC disk access speedup 
software by the thousands. But software doesn't do any- 
thing about speeding up the microprocessor (or CPU) speed. 
As you know the microprocessor is the brain of the computer 
that controls all the operations like screen updates and calcu- 
lations like a spreadsheet makes. 


Faster and smarter than an AT- 
PCSG guarantees it. 


We wanted to offer a speedup card that would be the 
compliment to our disk speedup software, (incidentally in- 
cluded at no extra charge.) We wanted it to be literally the 
most advanced, fastest, most feature rich board available 
today. We could only be satisfied with a board that was the 
finest example of the engineering art. 

There is no question we have met our every objective by 
developing and manufacturing the BREAKTHRU 286 card. 
This is the best designed and most functional speed up card 
available today. We guarantee it. 

HERE IS WHAT MAKES IT SO SPECIAL. 

First, it installs so easily. It is a half slot card, only five 
inches in length. You don’t even have to give up a full slot. 
What's more, unlike competing products it works in the 
Compaq and most clones. The instructions are so simple we 
considered showing a picture of a child putting it in. Eas 
diagrams show how you just place the card in an open slot, 
remove the original processor and connect a single cable. 
There is no software SS From that moment you are 
running faster than an AT. 

Second, it is advanced. The BREAKTHRU 286 replaces 
the CPU of the PC or XT with an 80286 microprocessor that 
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is faster than the one found in the AT. A 16K cache memor 

provides zero-wait-access to the most recently used code 

and data. In benchmark tests the card accelerated softwar 

eo ams—both custom and off-the-shelf anywhere from 
‘00% to as much as 700%. Wow! 

Third, you have full compatibility. All existing sys 
RAM, hardware, and peripheral cards can be used withor 
software modification. lt operates with LAN and mainfras 
communication products and conforms to the Lotus/Intel, 
Microsoft Expanded Memory Specification (EMS). Softwa 
compatibility is virtually universal. 

Fourth, it is the best there is. There are several othe: 
boards on the market. Some are priced about the same as 
BREAKTHRU 286 and some are cheaper. We at PCSG h 
compared them all, but there simply was no comparison. 
What we discovered is that many cards being sold offer o1 
a marginal speed up in spite of their claims. We found sor 
to be merely versions of the obsolete 8088 or 8086, and ott 
to be just poorly engineered. The 8MHz BREAKTHRU z 
unequivocally the best executed and most completely reli: 
Speecuy board manufactured today. 

PCSG has since early 1983 dominated the lap portable 
market with ROM software such a Lucid spreadsheet ano 
Write ROM that reviewers rated as excellent. We were prc 
to successfully enter the IBM PC market last year with dis 
access speedup software. Now weare so pleased with the 
BREAKTHRU speedup card. We use them on our own F 
to make them faster than AT’s. We are really excited about 
this product. 

‘SG makes the unabashed statement that the BREAK? 
286 card represents more advanced technology than boar 
bs Orchid, Quadram, Victor, Mountain, P.C. Technologie 
Phoenix... we could go on. 

But an ad can't let Hip experience it for yourself. That's 
we sell the BREAKTHRU 286 on a 60 day trial. If you are 
coulprele satisfied return it within 60 days for a full refi 
It is priced at $595. Call today with your MasterCard, Visa 
American Express or COD instructions and we will ship y 
card the very nextday. CIRCLE 489 ON READER SERVICEC 
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11035 Harry Hines Blvd. #207 «Dallas, Texas 75229 
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286 ran flawlessly when tested with both | 
CGA and EGA cards. Earlier versions dis- | 
played serious compatibility problems | 
with IBM’s EGA card because of a con- 
flict with the EGA internal registers when | 
writing dots on even-byte addresses. (See 
the review of PC Technologies’ 286 Ex- 
press Card for a full description of the | 
problem.) According to a spokesperson 
from Victor, the upgrade policy is a 
Straight swap. You send in the old card, 
and the company sends you the upgraded 
EGA-compatible board. 

The SpeedPac 286 can accommodate 
either a S-MHz or an 8-MHz 80287 math 
coprocessor. Installation requires inserting 
a socket plug into the 8087 socket, setting 
a jumper to select the proper clock speed, 
and setting your system board’s coproces- 
sor DIP switch to off. Following the man- 
ual’s directions will present you with a 
problem if you have an Intel Above Board 
installed. It seems that the Above Board 
system manager does not like the DIP 
switch set to off, and if it is, the Above 
Board will report an error and refuse to 
load. Leaving the switch set to on—as the 
Above Board wants it—presents no prob- 
lems. Using an 8-MHz 80287 increases 
floating-point calculations performed with 
the math coprocessor by the speed of about 
20 percent over the 5-MHz version. 

If you are looking to increase your pro- 
cessing speed significantly, do not want to 
make that many changes to the present 
configuration of your system, and do not 
think you will ever need to disable your 
cache, Victor Technologies’ SpeedPac 
286 is a good investment. 

—Vincent Puglia 


@ TinyTurbo 286 


The TinyTurbo 286, from Orchid Tech- 
nology, is one of those rare pieces of 
equipment that does what it’s supposed to 
with no fuss, no muss, and remarkably lit- 
tle bother. Its purpose, of course, is to 
speed up your PC or XT, and it does so ina 
way that isn’t likely to interfere with any- 
thing else in your system. 

The TinyTurbo 286 is built around the 
80286. The chip is rated at 8 MHz and runs 
at a little over 7 MHz, or somewhat faster 
than the AT. There is‘also room for an op- 
tional 80287 on the board. A jumper next - 





to the 80287 socket lets you set the board 
for either the 5-MHz version of the co- | 
Processor or the more expensive 8-MHz | 
version. PC Magazine Labs used the 8- 
MHz version for its tests. 

The TinyTurbo board is half-card size 
and designed to fit in the slot closest to the 
8088 on the system board. Installation en- 
tails removing the 8088 from its socket and 
plugging it into a small piggyback board 
on the TinyTurbo. A 3-inch cable runs 
from the piggyback board to the 8088 
socket. Once you have gotten the board in- 
stalled, a switch on the back lets you run 
your system using either the 80286 at high 
speed or the 8088 at the standard 4.77 
MHz. 


AN ODD TWIST The only problem I 
had with this board was during installa- 
tion. Pulling the 8088 from the system 
board is not a trivial task, even with the 
chip-puller that comes with the board. And 
once you get the 8088 out, straighten the 
pins, and plug it into the piggyback board, 
you still have to plug the connector from 
the 3-inch cable into the 8088 socket on the 
system board. 

The piggyback board on the TinyTurbo 
is offset from the socket on the mother- 
board by about half an inch. If you put the 
board in first and then try to plug in the ca- 
ble, as suggested in the manual, you'll find 
that the offset puts a strain on the ribbon 
cable, making it difficult to line up the pins 
with the socket. It works better to plug the 
connector in first, then put the board into 
the slot. But because of the offset, there is 
no way to avoid a twist in the cable. 

This isn’t really a problem, except that 
the manual states that the cable should not 
have a twist in it. After staring at the cable 
for a few minutes, I called Orchid to find 
out what was wrong. It was the manual. 


JUST WHAT YOU NEED TO KNOW 
Aside from this one inaccuracy, the man- 
ual fares well. A scant 12 pages long, it 
covers everything you'll need to know 
for installing and using the board. 
What's more, it’s written in clear lan- 
guage and includes a useful illustration 
and professional design layout. The 
manual is weak on explanation and tech- | 
nical information, but that comes under | 
the category of things you might like to | 





know, not things you have to know. 

The manual claims, ‘*Once Tiny- 
Turbo is installed, your system will work 
just the way it did before, only faster.’” 
That’s just a shade off the absolute truth. 

For most programs, you can set the 
switch on the board to turbo mode and 
zip along at high speed. On most of the 
PC Labs tests, the board clocked in at 
two to three times the speed of a standard 
PC. The difference is enough to be obvi- 
ous in even the most casual use—asking 
for a directory, for example, or watching 
1-2-3 recalculate a spreadsheet. 

There are some programs, mostly 
games, where the extra speed doesn’t 
help. In those cases you simply flick the 
switch to go back to normal PC-XT 
speed using the 8088. In this PC mode, 
your system behaves just as if the Tiny- 
Turbo 286 weren't there. You can even 
use an 8087 on the system board, if you 
have one. The 3-inch distance between 
8088 and 8087 made no difference in the 
PC Labs tests. 

The one drawback to changing speed 
is that it also reboots the system. This 
means you can’t change speed mid- 
stream, but it also gives you.a hardware 
reset feature for those times when Ctrl- 
Alt-Del doesn’t work. 


CACHE MEMORY ON BOARD One 
warning: also on the board is 8K of RAM 
for cache memory, and much of the 
speed of the TinyTurbo 286 comes from 
this cache technique. The board includes 
a jumper for enabling or disabling the 
cache. | tested it both ways and found 
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TinyTurbo 286 

Orchid Technology Inc. 

47790 Westinghouse Dr. 

Fremont, CA 94539 

(415) 490-8586 

List Price: Without 80287, $695 

Requires: PC or PC-XT. 

In Short: The 8K cache and conservative — | 
system board interface of the TinyTurbo 286 
make it easy touse, reliable, and trouble- 
free. 


CIRCLE 64 ON READER SERVICE CARD. 
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that with the cache disabled, the speeds 
were significantly slower—in many 
cases approaching the speed for a stan- 
dard PC. When the TinyTurbo 286 board 
accesses either system board or expan- 
sion board memory, it inserts five wait 
States to stretch out the read or write cy- 
cle and accommodate slow memory 
chips. When accessing memory from the 
cache, however, it uses 16-bit reads with 
no wait states. 

According to the manual, some ‘“‘less 
compatible’’ computers may need the 
cache feature disabled. In those cases, the 
TinyTurbo is not worth the price. But 
with the PC or XT there is no reason to 
disable the cache, and with the cache this 
board looks good indeed. I’m not about 
to trade my AT for a TinyTurbo- 
equipped PC. But would I put a Tiny- 
Turbo in my PC if that were my working 


machine? You betcha.—M. David Stone | 


i 286 TurboCache 


When we were sorting through accelerator | 


boards as they arrived at the PC Magazine 


Labs, we couldn’t help noticing the simi- | 


larity between MicroWay’s 286 Turbo- 
Cache and Orchid Technology’s Tiny- 
Turbo 286. The boards were the exact 
same size and appeared to have the same 
components in the same place. The only 
obvious difference between them that we 
could spot was that one board said Orchid, 
while the other had a label that said 
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286 TurboCache 

MicroWay Inc. 

P.O. Box 79 

Kingston, MA 02364 

(617) 746-7341 

List Price: Without 80287, $595; optional 5- 
MHz 80287-3, $179; optional 8-MHz 80287- 
8, $295 

Requires: PC or PC-XT 

In Short: MicroWay’s 286 TurboCache is 
the same board as Orchid’s TinyTurbo 286, 
but MicroWay includes some additional 
that don’l come with Orchid’s board. 

CIRCLE 662 ON READER SERVICE CARD 








MicroWay 286 TurboCache. 

A deftly applied fingemail proved that 
the MicroWay label was simply pasted 
over Orchid’s board, and calls to 
MicroWay and Orchid confirmed that the 
boards themselves were identical. So why 
does MicroWay’s version sell for $100 
less than Orchid’s version? 


A FEW DIFFERENCES The answer 
seems to be a matter of cutting comers, 
with the biggest difference being that 
MicroWay offers a 1-year warranty while 
Orchid offers 2 years. 

Another noteworthy difference shows 
up in the manuals. It’s obvious that one of 
them is a rewritten version of the other. 
But, as noted elsewhere, Orchid’s manual 
offers a useful illustration and a well-de- 
signed layout. MicroWay’s manual skips 
the illustration, leaving you to find 
jumpers and sockets on your own. And its 
layout makes the text more difficult to 
read. On the plus side, MicroWay’s man- 
ual contains additional technical informa- 
tion (though some of it is wrong and is be- 
ing rewritten). 


BUNDLED PROGRAMS MicroWay | 


also bundles several utility programs with 
the board, including a print buffer, a 
RAMdisk, an 80287 test program, and a 
hard disk cache (not the same thing as the 
8K memory cache). And where Orchid’s 
manual tells you to test the 80287 on your 
board by running a program that uses it, 
MicroWay’s manual just tells you to run 
the 80287 test program. 

The overall effect is that MicroWay’s 
version of this board is more of a hacker’s 
package than Orchid’s version. If you feel 
comfortable with that, then the $100 sav- 
ings is probably worth it. If you don’t feel 
comfortable buying a hacker’s package, 
then the better installation instructions and 
the 2 year’s warranty may well be worth 
the extra $100.—M. David Stone 


@ TurboEGA 


Orchid Technology describes the Tur- 
boEGA as “‘the world’s fastest enhanced 
graphics adapter.’’ When you first learn 
what this board is all about, the statement 
seems a little deceptive. On closer look, 
however, it turns out Orchid is absolutely 








correct, but not in the way that you might 
think. 

Above all, the TurboEGA is a clever 
and innovative marketing idea. On one 
board Orchid combines an enhanced 
graphics adapter and an accelerator for a 
PC or XT. The accelerator part of the Tur- 
boEGA is basically Orchid’s TinyTurbo 
286, which lists at $695. Orchid’s regular 
EGA board is $595. Together on one card 
they offer no more functionality or greater 
graphics speed than if you installed the two 
cards separately. (Text speed is another 
story.) But the TurboEGA costs only 
$945, fits in one slot, and Orchid throws in 
a free copy of Microsoft Windows. 

Like the TinyTurbo 286, the installa- 
tion and use of the TurboEGA is fairly 
simple. You remove your 8088 and plug it 
into the TurboEGA. You run a cable from 
the board to the 8088 socket. A set of 
jumpers tells the TurboEGA how much 
memory to cache. A toggle in the back 
switches between 8088 mode and turbo 
mode. Switching between modes causes a 
reboot. 


GRAPHICS DISPLAY The EGA part of 
the TurboEGA is a standard configuration 
based on the ubiquitous Chips and Tech- 
nologies EGA CHIPSet. It has all the trap- 
pings and features found on most other 
EGA boards (see ‘‘Achieving the Stan- 
dard: 12 EGA Boards,’’ PC Magazine, 
Volume 5 Number 14). 

With the turbo mode switched off, EGA 
graphics are no faster or slower than on 
IBM’s EGA or on any other EGA built 
around the Chips and Technologies EGA 


gh 
mA CT FLL E 


(415) 490-8586 : 
List Price: $945; for optional 80287, $375 
Requires: IBM PC, XT, or compatible, 

In Short: By giving you an accelerator and 
an enhanced graphics adapter combined on 


people who are looking for both features. 
CIRCLE 664 ON READER SERVICE CARD 
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CHIPSet. With the turbo mode switched 
on, the graphics are no faster or slower 
than on IBM’s EGA board with Orchid’s 


TinyTurbo 286 installed, which lets your | 


graphics nun about twice as fast. 


TEXT DISPLAY For the display of text 
through the BIOS, however, the Turbo 
EGA’s combination of the accelerator and 
EGA on one board provides a distinct ad- 
vantage. In turbo mode, the 80286 access- 
es the EGA ROM BIOS in 16-bit words 
rather than 8-bit bytes. That’s a speed im- 
provement you cannot get with separate 
accelerator and EGA boards in a PC or 
XT. Even onan AT, the 80286 accesses an 
EGA BIOS in bytes. This enhancement af- 
fects only text displays (and works only on 
programs that do not write directly to the 
screen) because the BIOS is not normally 
used for graphics. 

The TurboEGA BIOS also proves that 
you can still get some ‘‘turbo’’ power from 
tight programming without any hardware 
speedups. Generally, DOS uses the BIOS 
Teletype routine for screen output. Since 
the speed of this Teletype routine deter- 
mines, for instance, how fast a DIR listing 
displays to the screen, it’s something 
youll experience every time you use your 
PC. It just so happens that the BIOS Tele- 
type routine in the TurboEGA has been 
highly optimized for speed. For instance, 
the first thing the Interrupt 10h BIOS rou- 
tine does is check to see if it’s being asked 
to doa Teletype call. 

This software optimization is signifi- 
cant. Even in non-turbo mode, the BIOS 
Teletype routines are twice as fast as 
IBM’s EGA BIOS and faster than any of 
the EGA boards reviewed in ‘‘Achieving 
the Standard: 12 EGA Boards.”’ (Howev- 
er, because of this optimization, the Tele- 
type routines will disable screen-recall 
programs.) 


STILL SOME BUGS The EGA BIOS in 
the board I tested (Version 1.2) still needs 
some work, but the bugs are not severe and 
are typical of EGA boards in early stages 
of marketing. The Write String logic is not 
consistent with IBM’s, and the automatic 
font loading on a mode reset causes the 
EGA to crash. 

An included disk contains software for 
CGA or Hercules emulation using the 








Non-Maskable Interrupt (NMI) technique. 
I have not been happy with this form of 
emulation on other boards, and I’m still 
not happy with it. In fact, it results in one 
small hitch to the TurboEGA. Because the 
emulation software and 8087 Exception 
interrupt both use the NMI, the manual 
recommends that the ‘‘coprocessor in- 
stalled’’ switch on the system board be 
turned on, even if an 8087 is installed. This 
disables the 8087 Exception interrupt in 
non-turbo mode. 

Without the CGA and Hercules emula- 
tion software, I found I could leave the 
switch off without any problems, and the 
system board 8087 worked fine in non-tur- 
bo mode. So, if you throw away the emu- 
lation software, you'll be able to get full 
functionality out of the system board 8087 
while in 8088 mode and out of the 80287 
on the TurboEGA board while in turbo 
mode. Terrific. 


AHOT COMBINATION So what is the | 


TurboEGA exactly? I’ve decided thatit’s a 
multifunction board. But whereas most 
multifunction boards combine relatively 
mundane items such as memory, parallel 
and serial ports, and a clock, the Tur- 
boEGA combines two hot (but still rela- 
tively uncommon) PC enhancements. This 
is a daring and interesting twist on the mul- 
tifunction concept, and Orchid has carried 
it off very well. 

The TurboEGA may be ‘‘the world’s 
fastest EGA,”’ but it’s also ‘‘the world’s 
prettiest accelerator.” I like this board—I 
like it a lot—Charles Petzold 


I SuperSprint 


Quadram Corp.’s newest accelerator card, 
the SuperSprint, is somewhat similar to the 
Quadsprint (reviewed in this issue) in that 
it offers reliability, ease of use, and a con- 
servative speed increase at a reasonable 
price. It differs from the Quadsprint in that 
its design includes a larger cache area anda 
socket for an optional 8087. 

The SuperSprint’s 10-MHz 8086 
comes on a full-length card that draws 744 
watts of power. While the beta test board I 
reviewed included jumpers, Quadram has 
Stated that they will be replaced with more- 
manageable DIP switches (a change al- 
ready reflected in the documentation). 





Rather than being limited to the 4K bytes 
of direct-mapped cache found on the 
Quadsprint, the SuperSprint has two types 
of caching: 32K bytes for direct page and 
96K bytes for image caching. 

Installing the SuperSprint is about as 
complicated as whistling Dixie: you may 
never want to do it professionally, but you 
will be able to do it whenever called upon. 
Even novices should be able to pull their 
8088 chip, slap the SuperSprint into an 
empty slot, and connect the cable within 5 
minutes of taking the cover off their PC or 
XT. If you are nervous about opening a 
computer and playing with its seemingly 
intricate components, know that with the 
SuperSprint—unlike with many other 
boards that include a cache—you can dis- 
able the cache without removing the card. 

When you boot your system, the Su- 
perSprint copies the first 96K bytes of 
memory into its image cache. This is the 
area in memory that contains DOS, inter- 
rupts, and the beginning code of many ap- 
plications. Another 32K bytes of on-board 
16-bit direct page caching enables the Su- 
perSprint to access some of the other data. 


SOFTWARE-SWITCHING THE CACHE 
Perhaps the nicest feature of this board 
(and one that other manufacturers would 
do well to include in their comparable 
boards) is its ability to enable or disable the 
cache with a one-line BASIC statement. 
(If you have never used BASIC, don’t 
worry, because the documentation gives 
detailed instructions. ) You cannot appreci- 
ate such a feature until you install a new 
program or card, only to discover some in- 
compatibility problem. With a software 


FACT FILE 


Quadram Corp. 

4355 Intemational Blvd. 
Norcross, GA 30093 

(404) 923-6666 

List Price: $595 
Requires: IBM PC or XT, a full slot. 

In Short: Quadram’s SuperSprint provides 
transparent usage and a reliable, albeit con- 
servative, increase in throughput for a rea- 
sonable price. 
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switch, you simply disable the cache, de- 
termine whether the accelerator card is at 
fault, and proceed from there. Without the | 
software switch, you need to disassemble 
your unit, remove the card, change the 
jumper setting, reconnect your card, and | 
then proceed. I love switches that do not 
require shutting down the system. 

The SuperSprint is completely EGA 
compatible. Like almost everything else 
about this board, its use of the enhanced 
graphics adapter is transparent. Unlike the 
Quadsprint, the SuperSprint displayed vir- 
tually no snow when used with a color/ 
graphics card. 


THE ONE EXCEPTION § The only PC 
Labs test that the SuperSprint failed had to 
do with the 8087. Like some other boards 
in this roundup, Quadram’s board failed to 
enable the Exception interrupt. As ex- 
plained in this article’s introduction, this 
may present problems when running pro- 
grams compiled under Microsoft C, FOR- 
TRAN, and Pascal. Aside from that, the 
floating-point calculation with the 8087 
math coprocessor showed an increase of 
almost 2'% times that of a standard XT. 

We also received a version of Micro- 
Cache with the SuperSprint. This non- 
copy-protected software includes utilities 
for disk caching, print spooling, and 
RAMadisks. It supports EMS, EEMS, and 
extended memory schemes. The software 
is easy to use and offers enough flexibility 
and power to make it quite useful. 


COMPETENT DOCUMENTATION 
The documentation we received with the 
board may have been a preliminary ver- 
sion, but it was at least up to par with Quad- 
ram’s other manuals. Besides giving in- 
stallation and usage instructions and 
specifications, it included a detailed sec- 
tion on enabling and disabling the cache 
from DOS and WordStar, plus another 
section that described the actual caching 
implementation. 

Quadram’s SuperSprint may not 
scream down the silicon corridors of 
your PC’s memory, but it does sprint 
across them at a respectable clip. If you 
need speed and reliability but do not want 
to push your machine to the limits, the 
SuperSprint is probably what you are 
looking for.—Vincent Puglia 








i Number 


Smasher/ECM 


MicroWay’s Number Smasher/ECM con- 
tains a 10-MHz 8086 that nuns at 9.54 
MHz, precisely double the speed of the 
8088 in your IBM PC or XT. The board 
can include up to 1 megabyte of memory, 
which replaces the memory on your sys- 
tem and expansion boards. Processor 
speed doubles because of the faster clock 
and sometimes almost triples owing to the 
16-bit accesses of the 8086. MicroWay 





=» ECM is MicroWay’s 
approach to expanding 
DOS memory to 1,016K. 


Smasher with a NEC V30 instead of an 
8086. That will help even more. 

To install the Number Smasher, you 
must remove your 8088 and 8087 and any 
expansion memory that would conflict 
with memory on the accelerator board. A 
cable from the Number Smasher connects 
to the 8088 socket. 


EASY MODE SWITCHING The Num- 
ber Smasher’s 8086 can run in either fast 
mode (9.54 MHz with 16-bit accesses) or 
slow mode (4.77 MHz with 8-bit access- 
es). You can switch between modes with- 
out rebooting by a variety of methods: a 
toggle switch on the back of the board, 
running the two programs provided on 
disk (called Slow and Fast), or through the 
keyboard after you’ve installed the memo- 
ry-resident FS.COM. In either slow or fast 
mode, the processor uses an optional 
8087, which may be installed on the Num- 
ber Smasher board. 

Number Smasher software also in- 
cludes a diagnostics program, 8087 test 
programs, disk caching, a RAMdisk, and 
print spooler utilities. 


‘The slow mode emulates (but does not 


exactly duplicate) an 8088 running at 4.77 
MHz. it will actually run somewhat slower 
(sometimes up to 20 percent slower) than a 


normal machine. This results from the 
8086 16-bit accesses. External hardware 
on the board translates each word access to 
2-byte accesses, so the Number Smasher 
board must sometimes make one more 
byte-instruction fetch than is necessary. 

The fast mode has no wait states in the 
16-bit memory accesses except for memo- 
ry writes that occur in the 256K bytes of 
system board memory (or 64K for old 
PCs). Five wait states are inserted when 
the board also writes to system board 
memory, so the DMA controller continues 
to work. 


THEECMMODULE At the time of this 
testing, MicroWay had just developed a 
new ‘‘improved’’ Number Smasher that 
incorporated an Extended Conventional 
Memory (ECM) module. The most chari- 
table thing I can say is that the ECM mod- 
ule is in the early stages of development 
and may be improved in the future. ECM 


-_ | is MicroWay’s approach to expanding 
says it will soon start shipping the Number 


DOS memory beyond the 640K-byte limit 
all the way up to 1,016K. 

Use of ECM requires a device driver 
called MEGADOS to be listed in your 
CONFIG.SYS file and a program called 
MEMSET. When you execute MEMSET 


| with a parameter indicating the desired 


memory size of DOS, your machine re- 
boots with that new size. You may also in- 
struct MEMSET to copy the contents of 


_ the ROM BIOS and ROM BASIC into the 


Number Smasher memory. Doing so will 
significantly speed up BIOS operations 


ie secur | Bhagd la) Lag 


| Number Smasher/ECM 

| MicroWay Inc. 

P.O. Box 79 
Kingston, MA 02364 
(617) 746-7341 
List Price: $699 (512K); $799 (1 Mbyte); 
$250 for opuonal 8-MHz 8087; $295 for op- 
tional 12-MHz 8087 
Requires: IBM PC or XT 
in Short: The Number Smasher/ECM is 
very fast even though tt relies on an 8086 rath- 
er than an 80286, However, anew Extended 
Conventional Memory module that comes 
with the board is not yet bug-free and perhaps 
will never be. 
CIRCLE 687 ON | CARD 
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On Buying A 


Five Tips 


Personal Computer 


Buying by mail is one of the best ways ) TO h | ) 
thare is to purchase computer aquipmant. U1 


It’s fast, convenient and cost efficient. 
But with those benefits comas e risk... 
many of those inexpansiva PC clones can 
turn into axpensiva haedachas after arriv- 
ing in the mail. 

Before you ordar PC aquipmant from 
anyone through an ad, make sure it 
passes the following test. Taking a min- 
ute now could save you e lot of money... 
and e lot of eggrevation. 


1, Does the product come complete? 
Many mail-ordar outfits leeva out mon- 
itors, display cards, disk drive control- 
lers and othar essentiels in an effort to 
keep the edvertised price low. By the 
tima you edd in the cost of these com- 
ponents, you may not be getting such a 
“hargain” after all. 


2. Is the machine fully tested? 
Any computer is only as relieble as its 
components, so maka sure it has 
passad a rigorous Quality Control tast. 





Don't be bashful; call the company end 
ask if the machine is built primarily 
with domestic herdware or inferior 
“offshore” parts. While you're at it, 
esk for reprints of any product reviews 
from respected publications like this 
one (if they can't provida any, don’t 
take e chance—no matter how low the 
advertised prica is}. 


3. How compatible is the BIOS? 
Everyona claims some degree of ‘‘com- 
patibility;’ yet frequently these sama 
mechines won't run some popular soft- 
ware packagas. If a mail-order outfit 
can’t tell you what BIOS their 
machinas use, stear clear (The AMI 
BIOS is ganarally considered the 
most competihla). 


4, Does the machine meet FCC specs? 
Many price-cutting PCs don't meet 
FCC ’Class B” home-use guidelines. 
Thet means they could interfere with 
your talevision, stereo and other eppli- 
ences. Wetch out for disclaimers in the 
ad, or PCs rated to less demanding 
“Class A commerciel" FCC standards. 


. What is the company’s reputation? 
Sometimes you cen tell a “‘fly-by- 
night”’ outfit just by looking at its 
hestily-prepared, slipshod ed. But 
evan if thair ed looks slick, keep up on 
the product reviews in magazines lik 
this ona. Or better yet, call the editors 
directly and ask them. 


wm 


Four More Ways Io Make Sure Youre 















——— 


Getting The Best Value. 
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PC Dasigns has always pessed the test 
ebove with flying pia From tha super 
high-parformance ET-286i to tha supar 
high-value Plain Vanilla, our competi- 
bles are among the most respected on the 
market today. That's because we won't 
put our name on enything we don't 
design ourselves, from the best compo- 
nents available. And PC Designs support 
is legendary; we ware the first to offer a 
30-day money back guarantee and a full 
year werranty. 

Any Questions? 

We hope this ad will help you make a 
more informed buying dacision. But if 
you have questions, we invite you to call 
us et our Tulse heedquerters. And while 
you're et it, ask for our literature. 


PC : 


5837 South Garnett 
Tulsa, Oklahoma 74146 


(918) 252-5550 
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(such as screen output) and interpreter BA- 
SIC programs. 

However, since ECM allows for large 
DOS sizes by switching around the way it 
addresses banks of memory, it has many of 
the problems I encountered with All Com- 
puters’ All Card (for a review, see ‘‘More 
Options for Enlarging the Dimensions of 
Memory,’’ PC Magazine, Volume 5 
Number 11), which attempts to do some- 
thing similar. Once you go beyond 704K 
bytes, you have to start doing something 
with programs that write directly to the 
screen. These programs include virtually 
all word processors, spreadsheets, pop- 
ups, and any program that uses graphics. 
MicroWay’s solution (like All Comput- 
ers’) is to patch these programs. The patch 
requires additional code to flip the display 
in and out of the memory space. 
MicroWay makes available some patches 
to popular programs (such as /-2-3 and 
WordStar), but I did not see these. 


OTHER PROBLEMS First, ECM is not 
compatible with EGA graphics in the en- 


hanced (350-scan-line) mode. You cannot 
expand DOS beyond 640K bytes if you 
use these modes. Second, although I fol- 
lowed the manual’s instructions in setting 
the Intel Above Board/PC to segment 
E000h and running MEMSET to avoid 
that segment, upon reboot the Expanded 
Memory Manager could not find the mem- 
ory on the Above Board. Third, when I set 
a big DOS that encompassed segment 
B000h (where the screen normally resides) 
and loaded a bunch of dummy resident 
programs that boosted me up to that seg- 
ment, I found that a program would load in 
both the ECM RAM and onto my screen 
(right before it crashed). 

The old Number Smasher without 
ECM was anice, clean, relatively straight- 
forward accelerator board that performed 
very well, The new model with ECM tries 
to do more than just accelerate and does 
not yet do it well. Although MicroWay 
says it will continually make enhance- 


ments and improvements to fix up ECM, I | 


fear the company may well be in an engi- 
neering quagmire with this board. 
Fortunately, you can ignore the ECM 
module entirely and still have a very fast, 
very reliable, and reasonably priced accel- 
erator.—Charles Petzold 





@ Turbo Accel-286 


Earth Computers’ Turbo Accel-286 full- 
length card comes with 640K bytes of 16- 
bit RAM and a toggle for switching be- 
tween 8088 and 80286 modes. The card 
also accommodates an optional 80287 
math coprocessor. Jumpers select the 
clock speed of the 80287 and the amount 
of memory to be accessed on the mother- 
board. While the Turbo Accel-286 shows 
some nice speed increases, its installation, 
a poor manual, and design problems seri- 
ously hamper its functionality. 

Installing Earth Computers’ Turbo Ac- 
cel-286 on an XT requires tremendous pa- 
tience—more than you may be prepared to 
expend. While the process is similar to that 
of comparable boards—you remove the 
8088 from the motherboard, plug it into 
the Earth card, set the memory switches, 
and connect the cable to the empty 8088 
socket—Job-like patience is necessary pri- 
marily because of logistics. The combina- 
tion of a full-length card and the placement 
of the disk controller cards leaves little 
room for connecting the relatively short 
and extremely rigid cable. 


TROUBLESOME INSTALLATION It 
took close to 15 minutes to plug the cable 
into the empty 8088 socket. Then, when I 
moved the system a few inches on the 
desktop, the cable slipped out of the socket 
and had to be reinserted. Installation on an 
IBM PC should be easier. (Earth Comput- 


ers claims a longer cable is available, but it | 


didn’t send me one when asked. This ap- 
parent lack of concern from the company 
was manifested in other areas as well.) 

A toggle in the back of the card allows 


| you to switch between 80286 and 8088 


modes. In effect, the toggling avoids com- 
patibility problems by letting you run pro- 
grams in the slower mode. The documen- 
tation notes that you should use the 8088 
mode when performing such operations as 
a DISKCOPY and other timer-dependent 
programs. Since this involves switching 
between processors, toggling between 
modes requires rebooting the system. 

If you have less than 256K bytes of 
RAM on the motherboard, you need to set 
the memory configuration jumpers before 
you can squeeze the Earth card into an 
empty slot. Then you must disable all 








memory on any multifunction card that 
fills your system to the 640K DOS limit. In 
other words, if you want the optimum 
speed without conflicts in memory ad- 
dressing and you already have a 640K sys- 
tem, you pull as many chips as you can so 
that the 80286 is addressing words rather 
than bytes. Presumably, the people at 
Earth Computers believe that you can af- 
ford to use the old 8-bit RAM chips as 
pushpins on your bulletin board. A far 
more elegant solution would have been to 
allow the 8-bit memory to be used as a 
cache or RAMdisk. This disabling refers 
only to memory below 640K; expanded 
memory (EMS) such as that found on the 
Intel Above Board is compatible with the 
Turbo Accel-286. 


AN EGA FIX At the end of the review 
process, Earth Computers sent a disk with 
a program that copied the ROM BIOS into 
the 16-bit RAM memory on the board. 
This utility lets you run BASIC programs 
in the 286 mode. Two other programs on 
the disk were an EGA fix and a fix for 
80287 operation. Neither fix is what you 
would expect after having paid $995 for 
the board. 

If you boot the system in turbo mode 
when using an EGA card, the system asks 
you to hit Fl to resume. Once you do so 
and run Earth’s EGA fix, the system 
comes up in 40-column mode and you 
need to execute a MODE CO80 com- 
mand. While the entire process—except 
for hitting Fl—can be placed in AU- 
TOEXEC.BAT, the solution is less than 
elegant and borders on the absurd. Even 


PC 


mm FACT FILE 
Turbo Accel-286 

Earth Computers 

10536 Bechler River 

Fountain Valley, CA 92728 

(714) 964-5784 

List Price: $995 

Requires: IBM PC or XT, a full slot. 

in Short: Although the Turbo Accel-286 of- 
fers speedy operation in 80286 mode and a 
toggle to mun the 8088, its functionality is 
hampered by design problems and inadequate 
software fixes. 
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What can you expect for $1000? 


As prices for PC-compatibles come down, 
your chances of buying s lemon go up. The 
fsct is, s lot of seeming bargains can turn out 
to be expensive traps. 

Thst’s not to say s reliable, full-festured 
PC for $1000 is impossible to find. You just 
have to know where to look. And what to 
look for. 

At PC Designs, we've built s reputetion of 
knowing where to look for the finest, most 
reliable components snd offering them in 
easy-to-assemble kits. The result has alwsys 
been higher performence at a lower price. 

Even st $995 complete, our new PC is no 


exception. 
The Plain Truth 


We cell our new XT-compstible The Plein 
Vanilla... an honest computer at an honest 
price. But don't be fooled by the name—or 
the price. The Plein Vanilla outperforms any 
other computer in its price range, and aome 
costing s lot more. 

Listen to what Paul Bonner of PC Week had 
to say about The Plein Vanilla: “ . . st $995, 
The Plain Vanills represents an incredible 
bargain for s standard XT-compatible’’ 

So what do you get for $995? 


Pure Performance 
© IBM PC-XT compstible BIOS 
® 640K on-board RAM 
Intel 4.77 MHz 8088 Microprocessor 
® 135-wstt 110-220 VAC power supply 


* Two DS/DD floppy drives with controller 

¢ High-resolution amber monochrome 
display 

° epee graphics compatible displey 
c 

* “Switchable” AT-style ke’ 

* Two parallel ports, two RS232 serial ports 
snd game port 


ANAT 





—- 


Actually, there's a lot more. Like e built-in 
clock/calendar with bettery back-up, 
support for en optional 8087 math co- 
processor, RAM disk software, a print 
eel (along with several useful public 

lomain programs) ands hinged, metal XT- 
style case with six expansion slots. 
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Its Complete 

As with all PC Designs products, The Plein 
Vanilla comes to you complete {s lot of PCs st 
this price are just skeletons—you have to sdd 
8 monitor ore ee ors graphics board or 
... you get the idee). 

If you should want to expand your system, 
let us know. We have s full line of exciting pe- 
ripherals at equally exciting prices (How ex- 
citing? Call us and we'll tell you in deteil). 
uae He you'd net rei The Plain 

nilla right away, ordar it with a 20 mega- 
byte hard disk for just $1,495. 

Call Us Now 

One thing is as plain as day: There’s a lot of 
damand for a PC this gocd at s price this rea- 
sonable. So call us now at our Tulsa beed- 
quarters and order your Plain Vanille. And 
remember to ask about our 30-dey risk-free 
policy and our one-year warranty. 

The Plain Vanilla from PC Designs. It's just 
plain incredible. 


PC DESRaS 


11105-B East 56th St. 
Tulsa, Oklahoma 74146 
(918) 252-5550 


Designed and buill by Red River Technology, inc. in the United States of America. 
One year timited warranty. 100% satisfaction guaranteed. 18 day money back guarantee 
dtnot completely satistied. 


Highest performance, competitive price. 
Why settle for less? 

Includes: 10 MHz 80286 syste 
processor on RR 
6 MHz operatior 
ombined hard disk plus floppy cor 














ry, 1.2 MEG fie loppy drive 
troller card, tactile AT 


10 MHz ATlas board. 
Available in 10 or 8 MHz. 
Convert your PC or XT 
to RRT/AT.” 


Includes: built 
Card, 1 serial 
port, c ndar, 512K 
nemory h selectable 
10, 8, or 6 MHz ope 
4ses Only ft 
components 
lots on XT ver: 
version Runs a! or = : 
XT, AT * software With 8 MHz 80287 add $379 640K o ot 
motherb add $99 Lithium battery pack $19 8 MHz ATlas 


ipgrade board $1095 
$129500 











functor 


parallel 











10 MHz ATlas upgrade 
board: 








, 1 serial and 1 par. 






keyboard, 192W power su: 





calendar with battery backut SEXP NSIC 3.8 all majo 
PC, XT, AT” software. $2695. With 8 MHz 802% 87 add $379 640K 
on motherboard add $99 





With 30 MEG 38 MS. 
voice coil hard drive (see below): 


$3395 


Seagate 30 MEG high 
speed 38 MS access 
time Hard drive for AT.” 


Heads park automatically at 
power down. 
Uses linear v< 
includes full height 
cables, and mounting rail is 
Boots from hard disk. Fu 


year warranty 
$64920 


Other Products: 


High performance hard plus floppy controller w/cables 
AT * mult-lO card: $199 
Hercules compatible monochror 
12MEG floppy disk $179 
360K floppy disk $109. 








30 MEG 
38 MS drive: 


$339 


Ie graphi >S Cara $149 
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@ ACCELERATOR BOARDS 


when running on a CGA, the board is far 
from trouble-free, displaying approxi- 
mately 3 inches of snow on the left side of 
the screen. 

While the Turbo Accel-286 can accom- 
modate either a 5- or an 8-MHz 80287 
math coprocessor, it does so with great dif- 
ficulty. To begin with, the pinholes in the 
socket are so small that the installation of 
the chip will invariably bend or break a few 


pins. Once you or your dealer manages to | 
get the 80287 plugged into the socket, you | 


will find that programs will be unable to 
use it. 

Programs that support a math coproces- 
sor will be able to detect that an 80287 is 


# Installing Earth Com- 
puters’ Turbo Accel-286 
on an XT requires 
tremendous patience— 
more than you may 

be prepared to expend. 


installed (using the standard routine rec- 
ommended by Intel), but they will hang 


when they actually try to use the 80287 for | 


calculations. | tried out several different 8- 
MHz 80287 math coprocessor chips in the 
Turbo Accel-286, and they all experienced 
the same problem in both the 5- and 8- 
MHz selection. This indicates that the 
80287 is not properly connected to the 
80286. Quite possibly, the essential 80287 
Busy signal is not wired up right. Obvious- 
ly, the situation is worse than if programs 
couldn’t find the 80287 at all. 

It was only after I advised Earth Com- 
puters of the problem that the company 
sent the disk with the fixes. However, in- 
stead of addressing the problem, the fix 
simply reset the coprocessor DIP switch on 
the motherboard. But since most programs 
do not use this as a presence-test for the 
math coprocessor, it didn’t help at all. 

Earlier Turbo Accel-286 boards came 
with 1 megabyte of RAM. However, be- 
cause they lacked any software and be- 








cause of certain design problems, such as 
conflicts with memory addressing (pro- 
grams never knew whether they were run- 
ning in 8-bit or 16-bit memory), Earth 
Computers came out with the 640K-byte 
board. This lack of foresight and concem 
on the company’s part, coupled with the 
implementation of its new board, has since 
caused me to worry about the quality of 
any of its boards —Vincent Puglia 


ll 286 Speed Pak 


Classic Technology’s 286 Speed Pak | 
ranks as one of the fastest accelerator 
boards tested here. It runs an 8-MHz 
80286 and includes | megabyte of on- 
board memory. A socket is included for an 
8-MHz 80287. In fast mode, the board | 
transfers the contents of your ROM BIOS 
into memory on the board and accesses 
both the transferred BIOS and convention- 
al user memory with 16-bit words. 

The short (30-page) manual covers in- 
stallation of the board. This involves trans- 
ferring your 8088 to the 286 Speed Pak and 
attaching a cable between the board and an 
empty socket. You must also remove an 
8087 if you have one and remove or dis- 
able all memory on expansion boards ex- 
cept expanded memory conforming to the 
Lotus/Intel/Microsoft expanded memory 
specification. The manual also recom- 
mends removing all but the first 64K bytes | 
of memory from the XT system board. It’s | 
not necessary, but it reduces power con- | 
sumption. You can make your XT think it | 
has only 64K on the system board by set- 
ting the DIP switches appropriately. 





MIRRORED MEMORY Although the 
286 Speed Pak uses 640K bytes of on- 
board memory, your existing system 
board memory is not entirely neglected. 
To prevent running afoul of the DMA con- 
troller for disk accesses, it must also write 
to remaining system board memory. This 
mirrored system board memory is 256K on 
a 256K PC, but only 64K on a 64K PC or 
PC-XT. 

A resident program, called Speedup, 
included with the 286 Speed Pak fills up 
what's left of this lower 64K bytes of XT 
memory, and so your applications pro- 
grams run in memory that is not mirrored. | 
Software with the 286 Speed Pak includes | 


a RAMdisk and print spooler. The RAM- 
disk software is an old-fashioned resident 
program that requires setting your system 
board DIP switches to indicate that another 
drive is present. (Most modern RAMdisks 
are CONFIG.SYS driver programs.) Un- 
fortunately, the RAMdisk and print spool- 
er take up part of your 640K of conven- 
tional memory, even though the board has 
leftover RAM that is not used for anything. 

A toggle switch on the back of the 
board selects between the 8-MHz 80286 
and the 4.77 MHz 8088. The slow mode 
puts your 8088 back into the socket, so to 
speak, and makes your system work al- 
most as it did without the board. Your pro- 
grams still have access to the 640K bytes 
of memory on the 286 Speed Pak, but you 
lose the use of a math coprocessor. 

Since the toggle selects between two 
processors, you can’t make the switch on 
the fly. Doing so usually causes the PC to 
crash. In the best case your machine will 
simply reboot. 

EGA compatibility is a problem. When 
you power up your machine in turbo 
mode, an EGA board will emit one long 
and three short beeps (a memory-check er- 
ror), switch to 40-column mode, and come 
up thinking it has just 64K bytes of memo- 
ry. (Classic Technology says this is a prob- 
lem that occurs with about one out of four 
of IBM’s EGAs, but I encountered it with 
two out of two. Classic also says it has a 
hardware jumper to fix it.) 


EA Cr F MLE 
286 Speed Pak 


Classic Technology Inc. 

2090 Concourse Dr. 

San Jose, CA 95t3t 

(408) 434-9333 

List Price: $995; $299 for optional 5-MHz 
80287-3; $499 for optional 8-MHz 80287-8; 
$895 for optional 2.5-Mbyte memory mod- 
ule card 

Requires: IBM PC, XT, or compatible. 

In Short: The 286 Speed Pak is certainly fast 
enough, but it displayed some instability and 
had problems with the EGA during bootup. 
The board probably makes most sense when 
used with the memory modules and Classic’s 
multitasking software (neither are reviewed 
here), but then you're getting into big bucks. 
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RANDOM CRASHES I didn’t encoun- 
) ter any compatibility problems with nor- 
mal programs, but the board had a habit of 
randomly crashing—not often enough to 
make it unusable but just enough to make 
me leery of it. The board consistently 
crashed only when running one of the PC 
Magazine Labs test programs that used 
channel 2 of the 8254 timer chip for some 
Precise measurements of processor speed 
and wait states. Although some other ac- 
celerator boards caused this program to re- 
port strange results, the Classic 286 Speed 
Pak was the only one that crashed it. 
Although I did not have the opportunity 
to test them, Classic Technology also sells 
2.5-megabyte memory modules that plug 
into the 286 Speed Pak but use up a slot 
each. These memory modules provide 
AT-type extended memory with a 24-bit 
address and 16-bit data path for the 80286 
accesses. Classic Technology sells a mul- 
titasking system that incorporates use of 
these boards with software support. 
Although Classic Technology believes 
that the board will be compatible with a fu- 
ture protected-mode DOS, the company is 
wisely not emphasizing that potential. I'd 
wait and see. Once you start adding up the 
cost of the memory modules ($895 and a 
slot each), it starts to make much more 
sense to just buy an AT and be sure. 
—Charles Petzold 


i Pc-elevATor 


The PC-elevATor with an 80286 running 
at 10 MHz is the winner in any speed con- 
test for accelerator boards. The board in- 
stalled easily and, like a skyscraper lift, 
whizzed through most of the PC Magazine 
Labs tests at ear-popping speeds. Unfortu- 
nately, however, it did not quite make it 
through all the tests, giving our staff a rath- 
er bumpy ride. 

Our trip skyward began uneventfully 
enough. Installation consisted of merely 
plugging the full-sized PC-elevATor 
board into an open slot and running an in- 
stall program on the supplied utilities disk. 
The install program requests the name of a 
directory (which must already exist) into 
which it will copy the PC-elevATor com- 
mand and system files; otherwise, installa- 
tion is automatic, and no operator inter- 

| vention is required. During installation, 





ng 


= When PC-elevATor is 
running properly, it 
screams with performance. 


PC-elevATor’s main system file, 
UP.SYS, is copied in the root directory 
and its name is automatically appended to 
the CONFIG.SYS file. At this point, in- 
stallation is basically complete, although 
you may elect to further modify your 
CONFIG.SYS and UP.SYS files in order 
to take advantage of PC-elevATor’s more- 
advanced features, such as extended and 
expanded memory and print spooling. 


UPSTAIRS/DOWNSTAIRS Once in- 
stalled, PC-elevATor is invoked by mun- 
ning a program called Up. Up actually per- 
forms a warm boot, passing control of the 
entire system to the PC-elevATor board 
and its 80286 processor. In theory, most 
users would want to add Up to their AU- 
TOEXEC.BAT files and then spend all 
their time ‘‘upstairs’’ in the accelerated 
mode. However, PC-elevATor also comes 
with a program called Down, which re- 
stores the PC to its original mode of opera- 
tion. This allows you to run programs that 
may be dependent on the PC’s normal 
clock speed without having to physically 
disable the elevATor hardware. The PC- 
elevATor software also includes a pro- 


| gram called Level, which displays the cur- 


rent mode of operation (‘‘upstairs’’ or 
*‘downstairs’’). A special feature of Level 
even makes it possible to add an appropri- 
ate status message to the system prompt, 
such as ‘UP C>” or “DOWN C>”’. 

When PC-elevATor is running proper- 
ly in its upstairs mode, it fairly screams 
with performance. Asexpected, of course, 
the disk-intensive tasks in our PC Labs 
tests showed only marginal improvement. 
CPU-dependent tasks were what you'd ex- 
pect from an 80286 running at 10 MHz 
with no wait states. The times were not 
quite double the speed of a6-MHz PC AT, 
but they were pretty close. 

PC-elevATor shows off its greatest 


speed—and greatest peculiarities—in han- 








dling the screen. Normally, programs can- 
not write to the color/graphics adapter until 
the display is in a vertical or horizontal re- 
trace. Otherwise, snow will appear on the 
screen. The PC-elevATor buffers all 
screen outputs and then blitzes them out to 
the screen in fast bursts. 

The improvement in speed for pro- 
grams that use screen output is incredible: 
3% times faster than a 6-MHz PC AT in 
the screen output using the BIOS Teletype 
call and better than double the speed of a 6- 
MHz PC AT for our /-2-3 macro. 

But the result insofar as how the screen 
looks is strange. The PC-elevATor’s 
method of updating the screen in discon- 
tinuous spurts gives the screen a jerky feel- 
ing and ruins the effect of many graphics 
displays, including animated screen dis- 
plays. Another related graphics problem is 
that PC-elevATor will not support IBM’s 
Enhanced Graphics Adapter, except when 
it is running in Color/Graphics Adapter 
mode. The most serious problem, howev- 
er, was that the PC-elevATor board we 
tested simply didn’t work all the time. 


RELIABILITY VERSUS SPEED Our 
reliability problems with the PC-elevATor 
began immediately after installation. Ev- 
erything worked fine in the downstairs 
mode, but some very strange things began 


tox te Fel Se 





List Prices: 8 MHz with 1 Mbyte of RAM, 
$1,195; with 2 Mbytes of RAM, $1,595. 10 
MHz with 1 Mbyte of RAM, $1,995; with 2 
Mbytes of RAM, $2,745; 5-MHz 80287 co- 


Requires: IBM PC or compatible, one ex- 
ion slot. 


pansion slot. 
In Short: This 80286-based entry is a verita- 
ble speed demon, but it took us a while to get 
one that worked right. Il supplies Lotus/ 
Inte/Microsoft expanded memory specifica- 
tion and AT’s extended memory right on the 
board, but it doesn’! support IBM’s En- 
hanced Graphics Adapter. 
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**Medium’”’ Accelerator Boards: Summary of Features 


Micro- 
proces- speed 
sor 


NECV20 6.67, 


Card 
length 
% 
length 
uy 
length 
tength 
WY 
length 
” 
length 
we 
length 
Futl 
tength 


SuperSprint $595 Full 
length 


installation 
Cable to 8284 socket 


Price 


87/88 Turbo $149 
Board 


Quadsprint $345 Cable to 8088 socket 


286 Express $595 
Card 


Cabie to 8088 socket 


SpeedPac $595 Cable to 8088 socket 


286 


$695 
old 8088 on board 


286 
TurboCache 


TurboEGA 


$595 
old 8088 on board 


$945 
old 8088 on board 


Ciock 


(MHz) 


8086 


80286 


80286 


Cable to 8088 socket, 80286 


Cable to 8088 socket, 80286 


Cable to 8088 socket, 80286 


Cable to 8088 socket 8086 1 


Caching 
Mem- afticiancy 

ory = (speed 
Walt cach- improve- 
states ing ment) 


Emulates 
normal 
speed 





7.4, 8.0 
954 


ee 


7.2 


7.16 


7.16 


7.16 


0 


0 None NA Software 


6to7 4K 400% Disables cache 


with jumper 


Disables cache 
with jumper 


Disabtes cache 
with jumper 


Toggle switch 


5to6 8K 525% 


Ste6 8K 525% 


5 8K 525% 


5 BK 525%. Toggle switch 


5 BK 525% Toggle switch 


6to7 128K 550% Software 


‘‘Large’’ Accelerator Boards: Summary of Features 


Card 
iength Installation 


Full Cable to 8088 socket 
iength 
Full 

length 


Full 
length old 8088 on board 


$1,195 Full Software drivers 
length 


Price 


Number $699 


Smasher/ECM 


Turbo 
Accal-286 


286 Speed 
Pak 


PC-eievATor 


$995 Cable to 8088 socket 


$995 


PC Turbo-2862 $1,195 Full 
fength 


Software drivers 


[s4—Indicates Editor's Choice 


to happen as soon as we went upstairs. The | 
most frequent of these caused our tests to 
terminate and the PC-elevATor to fall im- 
mediately downstairs, accompanied by the 
cryptic error message ‘‘unexpected inter- 
rupt #303."’ Another intermittent condi- 
tion inappropriately caused the operating 
system to retum a ‘‘not enough memory’”’ 
message to any nonresident command, 
forcing us to reboot. 

These and a variety of similar problems 
suggested to us that our particular board or 
its software might be corrupted—a suspi- 
cion shared by the staff at Applied Reason- 
ing. So, 2 days and one replacement board 
later, PC Labs reran all the tests, as well as 
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Cable to 8088 socket, 


Micro- 


proces- speed Wait 
(Mhz) states 


954 5 on lower 


sor 
8086 


80286 


80286 


80286 


80286 


Clock 


8 


8 


10 


8 


/m PC-elevATor installed 
easily and, like a sky- 


Emulates 8087/ 
Memory normal 
onboard speed 
1Mbyte Toggle or 
sottware 
Teagle 
switch 
Crashed test 1 Mbyte Toggle 
program switch 
Problem with 2Mbytes Sottware Yes 
test program 


Yes 
256K writes 


1to2 640K 


Yes 


80287 
option 


Yes, butnot 
functional 


intet 
Above 
Board 
compat- 
ibitity 
OK 


6087 
Exception 
toterrupt 
works 


Yes 


EGA 
compat- 
ibitity 
OK 


60287 
option 


(Uses 8087 on 
system board) 


Optional 
daughterboard 


Yes 


Not tested OK OK 


Probiem with DK 


graphics 
OK 


Yes 


Yes Yes OK 


Yes Yes OK OK 


Yes OK 


Yes 


Yes 


intel 
Above 
Board 
compat- 
ibility 


OK 


8087 

Exception EGA 
Interrupt compat- 
works ibility 


Yes OK 


No Error on OK 


boot 


Error on 
boot 


Noenhanced Uses board EMS 
graphics in only in fast mode 
fast mode 


Yes OK 


Yes 





3 1 Mbyte Sottware Yes 


scraper lift, whizzed 
through most of the PC 
Magazine Labs tests at 


ear-popping speeds. 


55 


No enhanced Uses board EMS 
graphics in only in tast mode 
fast mode 


the manufacturer’s diagnostics. We were 
glad to discover that most of the intermit- 
tent problems had disappeared, but the 


| new board still had problems running 
| some of the PC Labs benchmark tests. 


During the memory-access benchmark 
test, for example, the system hung com- 
pletely when expanded memory was ad- 


| dressed. And during the /-2-3 spreadsheet 


benchmark test, our old nemesis, ‘‘unex- 
pected interrupt #303,” reappeared, once 
again throwing us out of the program and 
‘back downstairs. Tt was a very small com- 
fort to know that these errors could now be 
generated more predictably. 

A third board corrected the /-2-3 prob- 
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Here are some of the reasons why 


Full EGA and CGA su Princeton EGA monitors nonglare screen. The lines are crisp, the characters sharp, 
bring you 64 brilliant colors and bright sharp images in and the colors even, so you're more productive. Controis 
enhanced graphics mode, with 640 x 350 resolution. are located on the front, re you can reach them. 

Your EGA software never looked better. Plus our HX-12E 


and HX-9E automatically switch from EGA to CGA mode, Reliability. Princeton monitors are designed and 
hen needed. il ahi manufactured to meet your most demanding needs. Only 


the finest nina are used. The result: dependable 
Compatibility. Princeton monitors are 100% compatible —_ performance day in and day out. 

with leading personal computers like IBM®, Compaq®, and : 

more. No matter what system you have, there's a Princeton Value. No other monitor gives you more for the money than 


monitor that's right for you. Princeton. Compare for yourself. Feature for feature there's 
I - fcr te fineat ag ney not a better value around. 

Quality A. im dot pitch (the fin t pitch of 

all leading EGA displays), bright colors, and sharp Avallability. Princeton monitors are as easy to get your 

resolution give Princeton monitors a quality image that hands on as they are easy to use. You can find them at 

cannot be beat. computer stores around the world. 

Easy Viewing and Ergonomic Design. Princeton Reputation. More and more, people are making Princeton 

monitors are designed for easy use, too. You get easy Graphic Systems their number one choice in personal 

viewing with the HX-12E’s black matrix tube and etched computer displays. Because people know Princeton delivers 


the ultimate in compatibility, reliability, and performance. 





IBM is s trsdsmark of Intarnationa! Business Machine, Inc. Compsq is s tradsmsrk of Compaq Computer Corp. | 
Wall Street Journsl Is a registared iradsmark of Dow Jones, Inc. 


est choice 
GA monitors. 





For the look for the Princeton Gy: 
Lo Sa ap ORC ae graphics monitors, rag Mart = 
crisp, Se  eaeen Me iremion. Princeton you 





HX-9E. The first iBM compatible 9” ni er HX-12E. The first IBM compatible high 

lution color monitor to support EGA. Has resolution color monitor to support EGA with a 
.28mm dot pitch biack matrix tube and Sctied .28mm dot pitch. The HX-12E buitds on the 
nongiare screen for sharp, crisp dispiays and award winning features of the HX-12 and 
features a built-in tilt/swivel stand and features 640 x 350 poe for sharp, crisp 
green/amber switch. text and colorful graphics. 


PRINCETON’ 





GRAPHIC SYSTEMS 


AN INTELLIGENT BYSTEMS COMPANY 


601 Ewing Street, Bldg A Princeton, NJ 08540, Telex: 821402 PGSPRIN, (609) 683-1660, (800) 221-1490, Ext 602 
CIRCLE 199 ON READER SERVICE CARD 







@ ACCELERATOR BOARDS 









































lem. A properly functioning PC-elevATor 
can mun /-2-3, but it’s clear that Applied 
Reasoning has some quality-control prob- 
lems. 

The PC-elevATor is certainly very fast, 
and we might be willing to overlook its 
limitations in the graphics area. However, 
we were very disturbed that we could gen- 


la-flavored benchmark tests; we shudder to 
think what might happen to some really 


schemes, or multitasking utilities. There 
are certainly reasons to consider this prod- 
uct, but we suggest users test it carefully 
on their specific applications before mak- 
ing a firm commitment, or else the PC-ele- 
vATor will leave them stranded in the 
basement.—Michael K. Guttman 


i PC Turbo-286e 


Orchid Technology’s PC Turbo-286¢e is 
unique. In some ways, it recalls the days of 
single-board S-100 computers in that it ul- 
timately provides you with a second com- 
puter inside your XT. In other respects, it 
presages the advent of parallel processing 
by promising the ability to connect four PC 
Turbo-286e’s in the future. Its design is so 
flexible that you may purchase it to turbo- 
| charge your system but end up using it as a 
coprocessor. As an accelerator card, the 
286e offers relative ease of use. However, 
if you intend to make use of the board’s ad- 
vanced coprocessing feature, you need not 
only expertise but also patience, since the 
present incamation of the board’s system 


ee 4 FLEE 


PC Turbo-286e 
Orchid Technology Inc. 
47790 Westinghouse Dr. 
Fremont, CA 94539 
(415) 490-8586 

List Price: $1,195: daughterboard, $395 
Requires: IBM PC, XT, or AT; a full slot. 
In Short: Orchid’s PC Turbo-286¢ promises 
everything you ever wanted in an accelerator 
card. Ii detivers on speed and coprocessing. 
However, some of its other features, such as 
EGA compatibility and paralle! processing, 
are still just promises. 
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erate so many errors with our rather vanil- | 





exotic programs, copy-protection | 





software (Version 1.2) is less than perfect. | 
The 286¢ comes with an 8-MHz 80286 
and | megabyte of 120-nanosecond, 16-bit 
RAM. Also on board are its own set of in- | 
terrupts, 1/O addresses, two 40-pin buses | 
for add-ons, and a socket for an 80287 
math coprocessor. For the memory 
hungry, an optional 1-megabyte daughter- 
board, configurable as extended or ex- 
panded memory, is available. All of this 
hardware furnishes computing power you 
dream about but do not usually see on a 
single board. Each PC Turbo-286¢ also 
comes with system software for running 
the board and swapping between modes, 





= Orchid seems intent 

on fixing problems. 
If it does, it will have a 
product that should 
redefine the way many 


of us use computers. 


as well as productivity software for print 
spooling, creating RAMdisks, and operat- 
ing cache memory and drives. For the ad- 
venturous, there is the coprocessing ver- 
sion of the system software. 


INSTALLATION Because the PC Tur- 
bo-286e works in tandem with your sys- 
tem’s native 8088, installation can be as 
simple as inserting the card into an empty 
socket—no cable-connecting, no chip- 
pulling. Unfortunately, life is never ideal, 
and you will probably have to reconfigure 
the jumper settings. In fact, you may have 
to reset the jumpers more than once before 
you stumble upon the exact combination 
that is compatible with your system. 

In contrast, installing the software is 
much easier. The menu-driven. program 
prompts for the board’s jumper settings 
and YO addresses, installs the daughter- 
board as expanded or extended memory, 
and adjusts the screen updating for your 
particular monitor. It then rewrites your | 
AUTOEXEC.BAT and creates two new | 








batch files: one for the turbo mode, the oth- 
er for the host mode. It also creates a TUR- 
BO.SYS file (turbo’s equivalent of CON- 
FIG.SYS). 

You swap from one mode to another by 
issuing the commands Turbo and Unturbo. 
If you add an argument to the Unturbo 
command, it is copied to the host’s key- 
board buffer and then executed once the 
swap is made. When the turbo mode is ex- 
ecuted, the 286e copies DOS and the PC’s 
ROM BASIC area to their respective loca- 
tions in the PC Turbo-286e memory. This 
means you have two independently run- 
ning versions of DOS—each maintaining 
separate keyboard buffers, working drives 
and directories, and pathnames. While 
you’re in turbo mode, the system’s native 
8088 is relegated to /O processing. You 
can configure some of the 8-bit memory to 
print spooling and RAMdisks, and the re- 
maining memory is used as cache. 


EXPANDED MEMORY The 286¢’s use 
of expanded memory is dependent upon 
the board and mode in which it is installed. 
While you can configure an Intel Above 
Board for the host, turbo mode requires 
Orchid’s own memory management driver 
and daughterboard. Turbo mode can use 
Above Board RAMdisks, but it does not 
recognize the expanded memory. Daugh- 
terboard memory is accessible only in the 
turbo mode. As far as the host knows, any 
RAMdisks installed on the daughterboard 
do not exist. When running applications in 
EMS, either the Above Board or the 
daughterboard will be accessed, depend- 
ing upon the mode you are running in. 


EXTENDED MEMORY While the pro- 
cedure for installing the daughterboard and * 
RAMdisks is fairly straightforward, it is 
not idiot-proof. For example, you can in- 
stall the daughterboard for extended mem- 
ory and then create RAMdisks in both ex- 
tended and expanded memory. The system 
checks only to see that the device drivers 
are present; it does not check to see wheth- 
er the memory exists. Evidently, when the 
TURBOEMM. SYS is loaded, it uses the 
reserved extended memory. It does not go 
back to Orchid’s BIOS and readjust the 
amount of extended memory accordingly. 
Copying files to both drives effectively 
trashes them because, essentially, the data 
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CORE products: their performance 
and reliability have been praised by 
every periodical in the industry. 
InfoWorld has likened CORE's 
ATplus Series drives to a “Sherman 
tank,” saying the drives offer 
“exceptional performance and 
reliability.” PC Magazine recently 
proclaimed that CORE's HC Series 
“blaze into all-new territory and 
break down yesterday's barriers 
with a vengeance.” What you 
probably haven't heard is that 
CORE has reduced prices on most 
products. 


Join the ranks of volume 
purchasers. By buying quantities 
from CORE or an Authorized 
Dealer, you can now get substantial 
discounts. We have all the things 
you've come to expect, plus one 
thing more--lower prices. 


CIRCLE 225 ON READER SERVICE CARD 


Our products come with a full one- 
year warranty, supported by CORE 
and other major maintenance 
service companies. Thus we offer 
you a choice of on-site, local, or 
exchange maintenance services. 
Known as CORE's Sudden Support. 
all services are extendable to your 
entire computer system. 


We're the world's largest supplier of 
high performance PC-AT 
compatible hard disk drives. And 
now our HC Series drives bring you 
386 computer technology today. 
With all CORE products--ATplus, 
OPTIMA, HC Series, GIGAfile, 
COREtape. COREfast, and 
ATomizer--high capacity, high 
performance computer systems 
come at a better price. 


WCORE 


INTERNATIONAL 








7171 North Federal Highway [) Boca Raton, Florida 33431 [1 305/997-6055 
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is occupying the same memory. While this 
is a serious flaw, it is avoidable by follow- 
ing the instructions in the manual (and 
hopefully Orchid will rewrite the memory 
manager so that such an installation is no 
longer possible). 

Speed improvements with a PC Turbo- 
286e range from 200 to 900 percent, with 


most operations displaying an increase of | 


four or five times that of the standard XT. 
If you want even more speed, you could 
replace your 8088 with another accelerator 
card, such as Orchid’s TinyTurbo 286. It 
will not increase the executing speed of 
any memory-intensive tasks, but it will cut 
the time it takes to perform a sequential (or 
random) read by quite a bit because the 
TinyTurbo’s 286 rather than the XT’s 88 is 
accessing the disk cache. 


COMPATIBILITY PROBLEMS The 
286e has two compatibility problems: it 
cannot recover from an 8087 Exception in- 
terrupt properly, and it is not EGA compat- 
ible. The former problem means the board 
may have difficulty running programs that 
use floating point compiled under Micro- 
soft C, FORTRAN, and Pascal. The latter 
means you use it with an EGA board, but 


only in CGA-compatible mode. Accord- | 


ing to Orchid, the EGA’s unbuffered, /O 
context-sensitive addressing is inherently 
incompatible with the 286e’s screen updat- 
ing algorithms. Orchid is presently work- 
ing on an EGA-compatible card that con- 
nects directly to the PC Turbo-286e bus. 


COPROCESSING VERSION While 
Orchid supplies the hardware for copro- 
cessing, the supporting software is lack- 
ing. The coprocessing version of TURBO 
.COM and the demonstration programs 
(source and compiled) appear to be beta 
versions: the documentation is in 
READ.ME files, there are only minimal 
concessions to a user interface, and bugs 
run as rampant as ants at a picnic. (To be 
fair, some of the bugs occur only when you 
attempt to use the board for concurrent 
processing rather than coprocessing.) 
One of the demonstration programs sets 
up an application on each processor and 
| displays the output of the first mode in a 
| window of the second. When run, the dis- 
played output proved to be unreadable, 
and when I swapped to the other mode (us- 











ing a predefined ‘‘hot key’’), the window | 
remained on-screen until it scrolled off. 


The lack of screen updating is definitely 
frustrating, especially if you run off-the- 
shelf applications—such as WordStar— 
on both processors. (When running the co- 
processing version, the manual points out 
that there is a danger of cross-linking files 
when saving them to the same disk and di- 
rectory.) 

Of more concem, though, is a bug that 
occurs when you crash out of an applica- 
tion. On at least three occasions after a 
warm boot from within the program— 
once with EDLIN, twice with WordStar— 
the system said the program may be in- 





= You can use the PC 
Turbo-286e if you are 
careful. Remember, 
though: speed kills. 





compatible with the 80286 and then | 


dropped back down into host mode. When 
I tried running them in host mode, they 
also refused to load. A DEBUG dump 
showed that text had been written into the 
program files. This implies that the copro- 
cessing version has a problem closing files 
when you do not exit from them properly. 

Equally troublesome is a tendency of 
extended memory RAMdisks to create bad 
FATs. Each time I built three RAMdisks 
totaling 920K in the | -megabyte extended 
memory area and then filled them with 
files, the last disk invariably collapsed. If 
you run CHKDSK /F, the system reports 
an unacknowledged keystroke interrupt 
and then crashes, dropping you down into 
host mode. According to the people at Or- 
chid, they have located the bug and are in 
the process of exterminating it. 

Despite the software bugs, I find the PC 


Turbo-286e an exciting product that war- | 
| —Vincent Puglia PC] 


rants close observation. Orchid seems in- 
tent on fixing the problems; if it does—and 
adds a friendlier shell to the coprocessing 
software—it will have a product that 
should redefine the way many of us use our 
computers. If you can’t wait for a de- 
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| The medium cards are generally 

| half-length cards and rely upon 

| meniory caching for speed. The 
clear winner in this category is Or- 
chid Technology's half-length Tiny- 
Turbo 286, which is easy to use and 
highly reliable. The 80286 runs at 
7.16 MHz, and the 8K cache pro- + 
vides a significant improvement in 
speed while maintaining nearly nor- 
mal bus timings. The TinyTurbo 
286 also has a true non-turbo nor- 
mal mode that you can select. | 

The board is also sold by 
MicroWay under the name 286 Tur- 
boCache and comes with software 
and technical information not avail- 
able from Orchid, The TinyTurbo 
286 also shows up as half of Or- 
chid’s TurboEGA, in which an ac- 
celerator and an Enhanced Graph- 
ics Adapter synergistically coexist. 

The large accelerator board 
ranks as one of the most complex 
pieces of hardware you can put in 
your PC or XT. These boards never 
seem to be quite finished or in final 
fornt, since their manufacturers 
mast always scurry to fix yet anoth- 
er newly discovered problem. 

The only reliable board in this 
category is MicroWay’s Number 
Smastlter/ECM, but only if you pre- 
tend that the “ECM”’ (Expanded 
Conventional Memory) niodule that 
comes with the board does not exist.’ 
Aside from the regrettable ECM, 
the Number Sniaslter doesn't try to 
bite off a bigger chunk of your com- 
puter than it has to. 


bugged coprocessing version, you can use 
what is available if you are careful. Re- 
member, though: speed kills. 


M. David Stone and Vincent Puglia are 


frequent contributors to PC Magazine. Mi- 


chael K. Guttman is a computer consultant 
based in Marlton, New Jersey. 





PC MAGAZINE @® SEPTEMBER 16, 1986 
163 


= ACCELERATOR BOARDS 





performance 

tests and an average for the 18 boards reviewed here. For 

comparison, the graph also shows results for a stock 4.77- 

MHz PC or XT, a PC or XT with a NEC V20 installed, a 6-MHz 
PC AT, and an 8-MH2 PC AT, 

tn ali cases, the results are for the turbo boards running 


72S 
a335 


5 
z 


gaz 


speed and memory access fme minmizing differences 
in microprocessors and the effect of memory caching. This 


cative of realistic instruction 


Froating: point calculation 


The floating-point caiculation benchmark test {including 


Calculations require many muttipies and divides. 


The 4-2-3 routine (Release 1A) creates a large worksheet, 
moves rows and columns around, does recalculations, and 
ultimately erases the worksheet. This test is partially depend- 
ent upon the video adapter installed in the PC. Ali boards 
‘were tested with a Color/Graphics Adapter except for Orchid's 
TurboEGA, which used the Enhanced Graphics Adapter that 


evenly weighted 
A separate bar graph (lower right) shows normalized re- 
Sults of the same floating-point test described above, run 
with an 8087 or 80287 math coprocessor on the accelerator 
hoard. in all cases, this test used the maximum 8087/80287 
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Performance Times 


ij, Benchmark Tests: Accelerator Boards ; 


(All times given in seconds and decimal seconds) 
Floating- 


1-2-3 


jeChager «Bam 17 1569 Boo | 


Cad CSS 42.73 67 13.95 1038 | 
68 9.06 0 


Bang per Buck 
Of course. accelerator boards cost money, but this cost 
may not be directly proportional to the speed improve- 
ment they provide. You can get an idea of the value of 

each accelerator board from the “Bang per Buck™ scat- 
ter plot shown below. 

‘The Performance Index axis of this graph is simply 
the inverse of the Average Speed shown in the three- 
dimensional bar graph. For instance. an 8-MHz PC AT 
shows a composite speed rating of 31 percent. so the 


Performance index 











Performance Index is 3.23. 

The Price axis is generally the base price of each 
accelerator board without additional memory or an 
8087 option. However, since we measured the <pecd 
with a NEC V20 for no-slot boards that included it as 
an option, the prices for these boards include the V20. 

Based solely on speed improvement, the better val- 
wes in accelerator boards are those furthest below and 
to the right of the straight-iine 
approximation of the average. Scatter chart 
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TAKE BACK SOME 


The distinct advantages gained with IBM AT™ 
compatible computers has involved only one 
compromise. Namely that of sacrificing more of 
your personal space to your personal computer. 
Tech Personal Computers, Inc. introduces a 
downsized Desktop Series of IBM AT™ compat- 
ibles minus one compromise. 


The PC II series of IBM AT compatible computers 
are designed to leave your desktop feeling empty 
with the AT II Series’ slim, non-obtrusive profile. 
Combined with a 14 inch, 800 by 400 line amber 
monochrome monitor or a 14 inch, 1280 by 800 
black and white monochrome monitor you've got 


state of the art staring straight back at you. If 
8 MHz 80286 power isn't fast enough for 
you.. .try the AT I] Turbo with its 10 MHz 80286 
and 10 MHz 80287 math co-processor socket. 
The AT II Turbo gives you the strongest most 
powerful 80286 unit performance available from 
anyone, anywhere. ..need some heavy duty 
memory, order the unit with 4 to 16 megabytes 
of memory. ..expanded or extended. . .your 
choice. How about hard disks. . .we’ve got those 
too. Up to | gigabyte removable or fixed memory 
storage with our new optical disk sub systems. 
Maybe you're worried about networking. . .we've 





Tech PC/AT II 


$1029 Gives You: 

30 Day Money Back Guarantee 

19 Inch Desktop Sized Sturdy Case 

8 MHz 80286 CPU 

4 MHz 80287 Math Co-Processor Socket 
512K RAM 

Combined Floppy/Hard Disk Controller 
One, 1.2 MB Floppy Drive 

Three 16 Bit Expansion Slots 

Three 8 Bit Expansion Slots 

180 Watt DC Fan Power Supply 

AT Style Soft-Touch Hi-Tek Keyboard 
One Year Warranty 

Third Party Maintenance Options 


$1229 Gives You: 
Tech PC/AT Il System with Monochrome Monitor. and 
Hercules Compatible Mono/Graphics Card. 


$1579 Gives You: 
Tech PC/AT II System with Monitor System Above, and 20 MB 
Hard Disk 





Tech PC/AT Il Turbo 


$1229 Gives You: 

30 Money Back Guarantee 

19 Inch Desktop Sized Sturdy Case 

8 to 10 MHz 80286 CPU 

10 MHz 80287 Math Co-Processor Socket 
512K RAM 

Combined Floppy/Hard Disk Controller 
One. 1.2 MB Floppy Drive 

Three 16 Bit Expansion Slots 

Three 8 Bit Expansion Slots 

180 Watt DC Fan Power Supply 

AT Style Soft‘ouch Hi-Tek Keyboard 
One Year Warranty 

Third Party Maintenance Options 


$1429 Gives You: 
Tech PC/AT II Turbo System with Monochrome Monitor and 
Hercules Compatible Mono/Graphics Card. 


$1779 Gives You: 
Tech PC/AT II Turbo System with Monitor System Above, and 
20 MB Hard Disk. 


714/754-1170 


213i South Hathaway, Santa Ana, California 92705 
Telex 272006 Answer Back-TECH FAX:71415568325 


PERSONAL SPACE 


got a 2.5 MB/sec PC network compatible local 
area networking system that starts as low as 
$250.00 per node. 


At Tech PC we're out to capture your corporate 
| microcomputer busjness. No one matches our 
diverse line of high performance products, or our 
comprehensive system of support, warranty, and 
third party maintegance service options. Tech 
Personal Computejs. Inc. is a large Southern 


assistance staff, qualified sales personnel, and 
a strong management and investment team to 
provide you with state of the art products, state 
of the art reliability, and state of the art economy. 


Call or write Tech Personal Computers, Inc. for 
more information on our full line of Desktop, 
Portable, Multi-User computer systems and com- 
puter system accessories. 










California comp design and = 
manufacturing firmewith computer 
research and de pecialists, 
| production engi technical 


Vy 





Complete MS-DOS, PC-DOS, Xenex Compatibility. 


CIRCLE 495 ON READER SERVICE CARD 


Runs Lotus 123. dBase III, Framework, 
and all other AT software. 






IBM AT is a registered trademark of International Business V+ 


= SWANN WAAL 








SPECTRUM GRAPHICS CARD 


The only one you need! 





The SPECTRUM is four cards in one and costs 


less than plain mono graphics. SPECTRUM lets Genod 
you select the mode you want, when you want. 

PLUS, the SPECTRUM gives you even more—the We make PCs better 
ability to run color on monochrome and Genoa Systems Corporation 


132 x 25 or 44 in either mode! 


As Winn L. Rosch of PC Magazine says, “... if 
my goal was to the utmost in screen sharpness . 
. I would pick the SPECTRUM™ .. .” And, “For 
color-based systems, SPECTRUM is also the 
card of choice."* 

The SPECTRUM by GENOA, the bold new 
leader of the PC Generation, provides : 
another innovative answer to old 
technology and gives you more 
product for less money! 


73 E. Trimble Road 
San Jose, CA 95131 
(408) 945-9720 
FAX (408) 434-0997 


Sales offices in 
California, Texas, 
Georgia, & New York 


Key Distributors 
in Europe 












*PC Magazine, 
December 24, 1985 
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@ COVER STORY # STEPHEN DAVIS 
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ALTERNATIVE TO 


hen an engineer designs a personal 

W. eomputer. he must design in a bit of 

overkill called the “engineering mar- 

gin.”” For example.the 8088 that drives your PC 

is rated at 5 MHz from 0 to 75 degrees Celsius. 
Virtually all such CPUs 
will perform just fine at 

5.1 MHz or 76 degrees. 

It is just not practical to 
huild components of all 
possible ratings. Any chip 
tested at one specification 
will always pass at a 
somewhat less-exacting 
one. Therefore, when 
IBM orany other PC man- 


ACCELERATION (AND WHY 
IT MAKES SENSE) 


ufacturer says it needs a widget that meets a par- 
ticular specification, what it really means is one 
that meets or exceeds that specification. Back in 
1981 when IBM first needed a CPU Tor its new 
line of personal computers, Intel did not make the 
4.77-MHz 8088 that IBM 
specified (and it still 
doesn't!), but it did make 
a 5-MHz model that 
worked just fine at the 
slower speed. And if Intel 
ran out of 5-MHz models 
and began shipping the 
more-cxacting 8-MHz 
parts instead, would IBM 
ohjcct? Not likely. 
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My point is that for several reasons the | 
engineering margin tends to exist at almost 
every level in a personal computer. This 
margin is additive. A chip that is underrat- 
ed by 10 percent and overspecified by 10 
percent results in a chip running at 20 per- 
cent under its top performance level. Thus, 
your PC is undoubtedly capable of more 
performance than you currently receive 
from it. This is the common premise upon 
which all of these cards rely. 





ENTER THE PC AT Shortly after the AT 
was introduced, users discovered that the 
6-MHz AT had originally been designed to 
run at 8 MHz but had been set back to the 
slower clock speed shortly before its intro- 
duction, probably for political reasons. 
Some users surmised—and quickly con- 
firmed—that the crystal in the AT, which 
generates the 6-MHz square-wave clock 
signal, could be safely replaced with a 
crystal that generates an 8-MHz square 
wave. The resulting AT had a 33 percent 
better processor performance (8/6 = 1.33 
= 1+ 33%). 

Putting an 8-MHz crystal intoa new AT 
worked so well that the question quickly 
arose, What about 9 MHz? Or 10? Or 12? 
The mind reels at the possibilities. But 
ATs worked at 8 MHz because they were 
designed to; they were never intended to 
run any faster than that. And yet, hackers 
rapidly discovered that most ATs ran fine 
at 9 MHz. In fact, it wasn’t until you ex- | 
ceeded 10 MHz that the majority of ATs | 
could no longer keep up. Why? Because of | 
the engineering margins built into every 
AT. So how could you tell how much en- 
gineering margin your machine had? You 
couldn’t—you just kept plugging in crys- 
tals until your machine no longer booted 
up reliably, and then you dropped back to 
the previous one. 


BACK TO THE PC Once users began 
putting faster crystals into their ATs, PC | 
and XT owners began to wonder if they 
could try the same thing. Sure, the PC was 
not designed to run at a higher clock speed, 
as the AT had been, but ATs were running 
at speeds far higher than designed. 
Couldn’t PC owners just replace their crys- 
tals with faster ones? Surprisingly, they 





could. Because of the inherent engineering 
margins, some PCs and XTs can be made 


to run at speeds in excess of 7.6 MHz, a 60 | 


percent improvement. But in the PC, more 
relies on the square-wave clock than just 
the CPU. 

One signal, called Oscillator in IBM’s 
diagrams, is a 3.578-MHz signal used by 
the CGA card to generate the proper color 
and synch rates required by televisions and 
color/graphics monitors. This signal is 
generated by the same crystal that creates 


| the 4.77-MHz CPU clock. The interrupt 


timer, which is used to keep proper time, 
also relies on an accurate clock signal. Re- 
place the crystal on the motherboard and 
the PC goes faster, but the color/graphics 
card no longer works and the machine no 
longer keeps time properly. (Notice, by 


= Once users began 
putting faster crystals into 
their ATs, PC and XT 
owners began to wonder 
if they could try the 

same thing. 


the way, that since the monochrome card 
has its own clock crystal, it doesn’t care 
what the motherboard’s clock rate is.) 

But what if we ‘‘split’’ the motherboard 
clock from the 8088's clock—that is, con- 
tinue to feed the motherboard its 4.77 
MHz just like always but somehow drive 
the 8088 processor at some higher rate? 
We could then have enhanced perfor- 
mance and still have our color displays and 
accurate times. This is the principle that all 
of the small cards tested use to increase 
performance. 

To do this, all of these cards replace the 
stock 8088 in the PC with an 8088-2, rated 
at 8 MHz, or a NEC V20-8, an 8088-2 
equivalent. They must also replace the 
8284 clock chip, which generates the clock 
signals we have been discussing, with a 
circuit. This circuit is capable of feeding 
separate clock signals to the 8088 and the 
rest of the motherboard. One advantage to 
this system is that all of the original hard- 





ware is retained, thus avoiding hardware 
incompatibilities. All of the cards tested 
can ‘‘downshift’’ into normal PC mode, 
dropping the 8088’s clock down to the 
Same rate as the motherboard’s, without 
the need to reboot—a further advantage of 
retaining all of the PC’s stock equipment. } 
While most of these cards shift speeds with 
anextemal turbo switch, the Surprise! card 
changes gears via software. 

All of these cards require the 8284 chip 
to be plugged into a socket rather than sol- 
dered directly to the motherboard. These 
chips are socketed in about 90 percent of 
all personal computers, but some older 
XTs have a soldered 8284. These must be 
taken to an electronics shop and socketed 
by a professional before they can accom- 
modate most of these accelerators. The ex- 
ception was one model of the Overthruster 
that can be installed on a soldered 8284, if 
you are willing to cut some of the legs off 
the chip. Since this required a permanent 
change to the PC motherboard (none of the 
other cards did), this model was not test- 
ed. PU 


Stephen Davis is an electronics systems 
engineer in Greenville, Texas. 


@ American Turbo 


American Computer and Peripherals, the 
company that makes the American Turbo 
card, also makes a clone motherboard, 
known as the American XT. The Ameri- 
can Turbo is an accelerator card originally 
intended for use with this motherboard. A 
version of the card has been adapted for the 
PC and XT. 


ae on Eales 


American Turbo 

American Computer and Peripherals 

2720 Crady Way 

Santa Ana, CA 92704 

(714) 845-2004 

List Price: $135 

In Short: The American Turbo has little go- 
ing for il except its low price. It is poorly doc- 
umented and can crash a PC during the 
switch from low to high speed and back . 
GIRCLE 607 ONREADERSERVICECARD 
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From left to right: the American Turbo, the Overthruster, the Fast88, the SuperCharger. and the Surprise! 





Like the Overthruster card, the Ameri- 
can Turbo inserts directly into the 8284 
socket. Unfortunately, its legs are too short 
to allow it to seat properly into the 8284 
socket on the PC. I was forced to plug in 
extra DIP switches in order to raise the 
8284 socket sufficiently to allow the 
American Turbo to fit. The Amencan Tur- 
bo has no jumpers, as only the 7.3-MHz 


= I was forced to plug in 
extra DIP switches in 
order to raise the 8284 
socket sufficiently 

to allow the American 
Turbo to fit. 


high speed is available. No V20 option is 
offered. 


UNHELPFUL MANUAL One of the 
weakest points of this card is its manual. 
Roughly half of the manual appears to 
have been directly copied from the Over- 
thruster manual (about eight pages, includ- 
ing one diagram). Since there are some dif- 
ferences in the two cards, the installation 





procedure does not completely match the 
card (it does match the Overthnuster card, 


however!). For example, there is no expla- | 


nation of how to install the four-wire rib- 
bon cable for the reset switch, This is par- 
ticularly neglectful, as the cable is not 
keyed to prevent it from being installed in- 
correctly. Further, there is no clip to hold 
the ribbon cable in place. 

Those parts of the manual that appear 
not to be copied from the Overthruster 
manual are not always coherent or helpful. 
None of the cards listed a toll-free number 
for support, and the American Turbo man- 
ual listed no telephone number for the par- 
ent company at all. 


NOT COMPLETELY CRASHPROOF 
For the most part, the American Turbo did 
seem to work fine on my PC-1, which 
booted up correctly in either normal or tur- 
bo mode, with and without an 8087-2. Un- 
like my experience with the other cards 
tested, however, I was occasionally able to 
crash the PC by changing from low to high 
speed and back. As for the unit’s design, 
the mounting system for the turbo switch 
of the American Turbo was cleverly 
placed at the comer of the base unit, right 
next to the power switch. 

Overall, except for its being the lowest- 
priced card in the group, there is nothing to 
recommend the American Turbo. The oth- 
er cards are worth the extra money. 
—Stephen Davis 





@ Overthruster 


Nucleus Technology’s Overthruster card 


is similar to the Fast88 accelerator in both 
form and function. PC Magazine Labs 
benchmark tests show identical results, 
and the components on the card seem to be 
largely the same. The Overthruster card, 
however, lacks the polish of the Fast88. 
Rather than having a ribbon cable, the 
Overthruster card has legs on the bottom: 
The entire card plugs into the socket evac- 
uated by removal of the 8284 chip. Al- 
though this solves the mounting problem, 
the board shields the socket from view, 
making alignment very difficult. I found it 
almost a necessity to remove the A: drive 
in order to look undemeath the board and 
make sure that the board's feet were cor- 


EAGT Fol bee 


Overthruster 

Nucleus Technology 

17288 Santa Barbara 

Fountain Valley, CA 92708 

(714) 841-3336 

List Price: $195, 8088 available upon re- 
quest; V20 processor, $195 

In Short: The Overthruster offers only two 
speeds and is difficull 10 align in the mother- 
board. It performs its functions fairty well but 
doesn’! outshine ihe compelition. 

CIRCLE 608 ON READER SERVICE CARD 
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rectly placed in the socket. This problem 
was exacerbated by the great amount of 
force required to properly seat the Over- 
thruster’s oversized legs. At times the 
force required was so great that I wondered 
whether I might drive the legs of the 
Overthruster directly through my mother- 
board. 

Once installed, the Overthruster 
daughtercard shielded many of the config- 
uration switches on the SW2 DIP switch- 
es, which is unfortunate because it is very 
easy to set these switches inadvertently 
‘while installing the card. 

Like the Fast88, the card’s turbo speed 
must be adjusted to the base PC. Unlike 
the Fast88, which offers four, the Over- 
thruster offers only two higher speeds, 6. 1 
MHz and 7.4 MHz. On my card, the docu- 
mentation for these jumpers was the oppo- 
site of what it should have been: attempt- 
ing to select one actually selected the 
other. No jumper was furnished for dis- 
abling the reset button. 


SWITCHING SPEEDS The Overthrus- 
ter card always powers on in slow mode. 


Momentarily depressing the turbo button | 


should switch the Overthruster into turbo 
mode; however, this switch worked only 
about 50 percent of the time. This was not 
really a problem, since an LED accurately 
indicated whether the card was in high- or 
low-speed mode. The reset button worked 
every time it was tested. 

The Overthruster worked fine with an 
optional V20 processor, an 8087-2, and 
with most software. Like the Fast88, the 
Overthruster must be ‘‘down-shifted’’ to 
properly format floppy disks. But the 
Overthruster manual, which has no trou- 
ble-shooting section, table of contents, or 
index, is not up to the standards of the 
Fast88 manual. Also, the turbo switch was 
not provided with any sort of enclosure, 
giving it a poor finish. 

With one exception, a second, newer 
version of the Overthruster that we tested 
has all of the same problems as the older 
model. However, the new version allows 
you to insert the Overthruster into the 8088 
socket. The new card is easier to install and 
does not conceal any of the configuration 
switches. Nucleus Technology also claims 
to have installed an improved turbo 
switch.—Stephen Davis 





i Fast88 


MicroSpeed’s Fast88 is a very simple 


card. It does not insert wait states, nor does 
it attempt to detect and compensate for 
DMA or ROM access as the SuperCharger 
does. It is, therefore, more dependent on 
the underlying hardware margins in the 
host machine. Because of this, the Fast88 
has not two different speeds, but four. 


a The primary limitation 
on speed in the Fast88 
is memory access time. 


There are three different turbo modes that 


are jumper selectable, depending upon the 
capabilities of the host machine. 

The primary limitation on speed in this 
card is memory access time. The card ar- 
rived in the 6.1-MHz mode, slow enough 
even for 250-nanosecond memory, which 
is the slowest speed you are ever likely to 
encounter these days. To install the card, 
you must first remove your 8088 from its 
socket and replace it with the 8088-2 (or, 
optionally, the V20-8) provided. You then 
remove the 8284 chip and insert a ribbon- 
cabled DIP switch into the socket. The ca- 
ble is clearly marked, and diagrams in the 
book show unmistakably how the cable 
should be inserted. Once the card is in- 
stalled, the manual recommends that you 
move the jumper to the higher settings of 
the card—cither 6.7 or 7.4 MHz. If your 
machine will not run properly at 7.4 MHz, 
set the unit back to 6.7; if it still won't run, 
move the jumper all the way back to 6.1 
MHz. One final jumper allows the user to 
disable the reset button, if desired. 


GETTING THAT EXTRA SPEED If 
you really need the extra speed that you get 
on the 7.4-MHz setting, you can replace 
the RAM in your PC with faster RAM, 
RAM prices being quite reasonable these 
days. The problem is that the original row 
of chips on the motherboard is soldered in. 
If these are the problem memory chips, it 
requires an expert to remove these chips 
safely and replace them with sockets. An 








electronics shop can provide this service 
for less than $100. I anticipated problems 
getting my vintage PC-I, with its older 
16K-bit RAM chips, to operate reliably at 
the highest-speed clock setting; however, 
it booted up without incident even at the 
highest setting (surprisingly, the PC Mag- 
azine Labs’ XT would not boot up at 7.4 
MHz). If all of the memory in your PC is 
150 nanoseconds or better, you should not 
have any problems. The Fast88 ran fine 
with an 8087-2 in all of its speed settings. 

Once you have selected the proper 
speed setting, you securely mount the card 
on the back wall of the PC just above the 
8088. A Telco-style four-wire cable is 
plugged into the card, threaded through the 
back wall, and plugged into a small box 
containing the turbo switch, LED speed in- 
dicator, and reset button. This box can ei- 
ther be mounted onto the PC’s main unit or 
outfitted with small rubber feet. The entire 
installation took me roughly 10 minutes, 
and the finished product had a very good 
overall appearance. 


WELL-ORGANIZED MANUAL Some 
51 pages in length, the manual accompa- 
nying the Fast88 is replete with diagrams, 
pictures, a ten-page trouble-shooting sec- 
tion, and a complete theory of operation— 
all organized with both a table of contents 
and an index. One section advises you that 
a PC will not format a disk properly when 
in turbo mode, which | was able to verify 
(however, one of the advantages of all of 
these small cards is that it’s quite easy to 
“‘down-shift’’ until formatting is complet- 
ed, when you can safely retum to high 
speed). The manual complemented a qual- 
ity package.—Stephen Davis 


Birt, ox BIE 


Fast88 

MicroSpeed 

4546 Peralta Blvd., #18 
Fremont, CA 94536 

(415) 490-1403 

List Price: $149; V20 option, $169 

In Short: A simple card with four available 
speeds, the Fast88 is fast in installation time 
as well as in name. 
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Welcome to the next generation 
of personal computing. 


Introducing four 
Tandy PC compatibles 
that redefine the term 
“industry standard” 


Meet our new line of MS-DOS® 
based personal computers. Each 
one was designed with a different 
user in mind. And yet each has one 
thing in common: the Tandy com- 
mitment to excellence. When you 
buy a Tandy computer, you get 
more. More power, more speed, 
more options, more support. All at a 
lower price than the so-called “in- 
dustry standard.” 


The Tandy 1000 EX 


Only $799 for a true MS-DOS 
based computer? It’s true. The 
Tandy 1000 EX runs the same pow- 
erful software as an IBM® PC—at 
up to twice the speed! And every 
Tandy 1000 EX comes with our 
new graphics-oriented Personal 
DeskMate™ software with six user 
applications. The 1000 EX is also 
the perfect classroom computer. 


The Tandy 1000 SX 
Here’s a high-performance ver- 


sion of America’s #1 PC 
compatible—the Tandy 1000, The 


new Tandy 1000 SX is still compati- 
ble with industry-standard MS-DOS 
software. But it can now run many 
of these programs 50% faster. The 
1000 SX comes with 384K and two 
built-in disk drives—standard. You 
even get our enhanced six-in-one 
DeskMate® II applications software. 
All for just $1199. 


The Tandy 3000 HL 


If you've already invested in IBM 
PC/XT® software and hardware, and 
would like to expand, the Tandy 
3000 HL gives you four times the 
power of the XT... for less. The 
3000 HL can process twice the 
data, thanks to its advanced, 16-bit 
80286 microprocessor. Plus, the 
3000 HL operates at twice the 
speed of the XT. With a Tandy 
3000 HL, you're getting much 
more than an XT compatible—and 
for only $1699. 


The Tandy 3000 HD 
Unmatched in performance, the 
Tandy 3000 HD is a powerful work- 

station with both networking and 
multiuser capabilities. It's compat- 
ible with the IBM PC/AT®, offers 
greater disk storage (40 megabytes), 
yet is priced at $4299. 


American-made quality 

These four new computers are 
built in our own manufacturing 
plants right here in the U.S.A. 
They’re designed to meet our rigid 
quality standards, and backed with 
the best support in the industry. 
We're proud of our new line, and 
we want you to see why. Come in 
for a demonstration. 


Available at over 1200 
Radio Shack Computer Centers and at 
participating Radio Shack stores and dealers. 


Radie Shaek 


COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 
CIRCLE 290 ON READER SERVICE CARD 


Fr 1k og ee hg 
Send me an RSC-17 Computer Catalog 


| Shack, Dept 


Radio 4 . 87-A-307 
300 One Tandy Center, Fort Worth, TX 76102 


Name 

Company 

Address 

Clty 
State ZIP 
Phone 


Prices apply at RadioShack Computer Centers and participating stores and Evatt Monitors not Included. IBM, IBM PC/XT and IBM PC/AT/Registared TM Intemational Business Machines Corp. 


gistered TM Microsoft Corp. 


If you cant puta Hayes modem 
on every PC in your IBM network, 


heres the 


next best thing, 








(© 1986 Hayes Microcomputer Products, Inc. 


It's new communications software 
from Hayes called Smartcom II® for 
the PC Network. 

It lets you share modems. So even 
PC's without their own modems can 
communicate outside the network. 

Before now, if you needed to com- 
municate outside the network, you 
had to physically go to wherever the 
modem was. That, in turn, meant 
bumping the operator off his 
modem-equipped PC, so that you 


could handle your communications. 


Hayes Smartcom II for the PC 
Network puts an end to all the delay 
and inconvenience. Now, when a 
PC needs the modem, the user is 
automatically connected from his 
own desk. So communications 


Ca 





capabilities are immediately avail- 
able to everyone on your network, 
whether their PC has a modem or not. 

You only buy one software pack- 
age per modem. The workstation 
part of the software can then be 
duplicated for each PC on the net- 
work, at no extra cost. It’s better than 
having a site license! 

Each PC can have its own pass- 
word, define its own log-on proce- 
dures, set its own macros, and use 


es 
Say yes to the future 
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“Manufacturer's estimated retail price. 


all the other outstanding operati 
features of our aio 
while connecting with any of the 
shared modems on the network. 

You get all this for only $599! 
And it’s backed by Hayes, the PC 
communications leader. 

So if you currently utilize, or are 
contemplating adding, IBM PC 
networks, you should also add 
Smartcom II for the PC Network. 
For efficient communications. 
Without delay. 

See your authorized Hayes dealer 
for details. Or contact Hayes at 
404/441-1617. 

Hayes Microcomputer Products, 
Inc., P.O. Box 105203, Atlanta, 
Georgia 30348. 
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Clock Weil Switches Leeves systom Exception 
Micro- speeds states In hack to 4.77 hoard 8087 Interrupt 
Price Instellelion processor (MHz) fest mode MHz by functional works Exires 
Americen Turto $135 Plugs into 8284 8088 7.37 No External Yes Yes Reset 
socket switch switch 
Overthruster $195 Plugs into 8284 8088 or 6.14, No External Yes Yos Reset 
socket NEC ¥20 7.37 switch switch 
, . Fest88 $149 Cable to 8284 8088 or 6 14, No Extornal Yes Yes Reset 
socket NEC V20 6 67, 7.37 switch switch 
SuperCherger $279 Cabie to 8088 8088 or 9.54 0,1,0F2 External Yes Yes Reset 
and 8284 sockets NEC V20 switch switch 
Surpriset $249 Plugs into 8088 NEC ¥20 9.54 4toS Software Not in Not in Nono 
socket fast mode fast mode 
“,h—Indicates Editor's Choice 
@ SuperCharger the BIOS code. by loosening the screw that holds the first 


Dynatec Systems’ SuperCharger card is 
slightly larger and more complicated than 
the other small cards tested, but still no- 
where near the size of even a half-length 
plug-in card. 

The SuperCharger card runs the CPU at 
twice the clock speed of a normal PC (9.54 
versus 4.77 MHz), but to do that it has to 
make certain concessions to the hardware. 
First, the card must insert wait states into 
every memory access. Second, because 
the DMA controller is nominally rated at 5 
MHz, it reduces the clock speed whenever 
this chip is inactive (primarily during disk 
accesses). Third, it slows down whenever 
the ROM BIOS is being accessed, both to 
allow for slower ROM response time and 
because of possible timing loops present in 


Be aes FILE 


SuperCharger 

Dynatee Systems tne. 

870 E. 9400 South, # 103B 
Sandy, UT 84070 


(80) 572-6867 

List Price: With 8088 (10 MHz). $279: with 
V20(t0 MHz), $299; wath 8087 (t0 MHz), 
$275 

In Short: The SuperCharger is more compli- 
cated than most other boards, especially 
when it comes to installation, but it performs 
its tasks flawtessty. 
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The manual has 36 pages, almost all of | 
which are devoted to installation—and 
with good reason, as this card has by far | 
the lengthiest installation procedure of any | 
of the small cards tested. First, you remove | 
the CPU and the 8284 clock chip, replac- 
ing both with ribbon-cabled DIP ‘‘plugs’’ 
(the chips you attach to the end of the rib- 
bon cable). Next, you lead the jumper 
around a resistor and attach three color- 
coded clips to the legs of the ROM and 
DMA chips on the motherboard. 

Access to these two chips requires that 
the A: drive be slid at least partway out of 
the front of the cabinet. Once attached, the 
clips must be carefully pushed down out of 
the way, so that the disk drive can be slid 
back into place, with the clips squeezed 
underneath. The clips provided did not 
seem to be quite large enough for my taste; 
however, not once during the test did a clip 
fall off. Still, I could not recommend this 
card for portables. 


GREATER COMPLEXITY The jumpers 
coming from the board allow the Super- 
Charger card to detect when the DMA chip 
is enabled and when the ROM chip is be- 
ing accessed. This ability to detect and 
change the number of wait states and clock 
speeds also accounts for the SuperCharg- 
er’s greater complexity. 

It took roughly an hour to complete the 
detailed installation procedure in the man- 
ual, but it was not particularly difficult. 





Once the wires are attached, you mount 
the card vertically above the CPU socket 


plug-in card, sliding in a specially de- 
signed bracket, and retightening the 
screw. The stiff new ribbon cable had a 
tendency to torque the card around, threat- 
ening to short it against the first plug-in 





= The SuperCharger card 
runs the CPU at twice 

the clock speed of a 
normal PC, but to do 

that it has to make 

certain concessions to 

the hardware. 





card, Removing the ribbon cable and 
bending it properly reduced this tendency a 
great deal. 

Dynatec provided a newer version of 
the SuperCharger unit for V20 testing. 
This model was identical to the first one in 
appearance but, unlike the older version, 
had only one clip to attach in place of the 
older model’s three (the other two clips 
were replaced by internal logic). Dynatec 
claims that by the time this article goes to 
press, the newer, slightly easier-to-install 
model will be its standard version. 
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SWITCHING MODES A speed switch 
allows you to switch the SuperCharger 
from normal (4.77-MHz) to turbo (9.54- 
MHz) mode. However, since the switch is 
mounted on the bracket, its handle sticks 


The 
affice 
hot-rod. It’s na ordinary 
souped-up IBM. It’s driven 
by a new 
“7 DRAG 
power. 

And it’s colled TurboSwitch. 

Put same kick inta 
your IBM PC or AT with 
a TurbaSwitch fram 
Megahertz Corparatian. 

Then, sit back ond hald 
anto your hot. 

At Megohertz, our 
success has came from 
listening. Ta you. And 
when yau said mare speed, 
we asked haw much. Right 
now, we're looking at 
multiple speeds af up 
ta 12.5 MHz. 

Depending 
an yaur system, 

TurbaSwitch 

guorantees 0 33% 

increase in processing 

speed. . . possibly even 

up ta. 70% acceleration rote. 


For more informotion call 
1-800-33-TURBO 

AT TurboSwitch Il PC TurboSwitch 
$124.95 $199.95 


AT TurboMath Puc 
$469.95 


(plus $8 shipping end handling) 


out the back of the PC. Although this 
switch location is not as convenient as that 
on some other boards, access to this switch 
is necessary only occasionally. Momen- 
tarily depressing the switch down beyond 


RACE 


Turbo- 
Switch 
is eosily installed. 


VS. And your expansian slats 


are kept 
PACE free with- 
® aut ony 


modificotions to the motherboard. 
In addition, aur hat, new 
AT TurboMoth Pac 

calculates 50% faster 

than a standard AT 

math chip. And thot 

makes far some 

pretty rocy figures! 
Top-af-the-line perfar- 
mance. 100% campatibility. 
And stote-af-the- art 
technalagy. That’s what 
drives us ot Megohertz. And 
the confidence to afer a 

1 year guarantee an every 
product we moke. 

Because we're 

dedicoted to 

getting you up 

ta speed. Befare 

your system becames 

toa much of o drag. 


2681 Parleys Way, Bldg. 2-102 
Salt Lake City, UT 84109 


(801) 485-8857 
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the ‘‘normal”’ position forces the machine 
to reset—a fact not mentioned in Dyna- 
tec’s documentation. 

The board comes shipped in what Dy- 
natec calls the medium-speed mode (1.4 to 
1.6 times as fast as an unimproved PC). 
The company recommends this mode as 
safe for all PCs; however, even my old PC- 
! with its 16K-bit chips ran fine in fast 
mode (1.6 to 1.8 times as fast as an unim- 
proved PC). 

The SuperCharger has one jumper that 
selects the number of wait states. Although 
not documented, a faster mode without 


= In practice, the Super- 
Charger card worked 
flawlessly with all 
software tried and 
switched from turbo to 
normal mode and back 
without problems. 


memory wait states can be attained simply 


by removing the jumper. Dynatec does not 
guarantee that every PC will run in fastest 
(1.9 times as fast as an unimproved PC) 
mode but claims that Leading Edge PCs 
have no trouble. Since Dynatec does not 
support this mode, it was not tested. 


WORKS PERFECTLY In practice, the 
SuperCharger card worked flawlessly with 
all software tried, switched from turbo to 
normal mode and back without problems, 
and power-on booted in either mode. As a 
purchasing incentive, Dynatec supplies a 
cache program disk at no additional cost to 
buyers upon submission of warranty infor- 
mation. This cache program has several 
adjustable parameters; it worked well, re- 
sulting in further system performance in- 
creases. 

Overall, I give the SuperCharger high 
marks. More complicated than the other 
small cards, it performed slightly better 
than they did Stephen Davis 
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@ Surprise! 





little different from the other no-slot 
boards. Instead of relying upon the ability 
of a PC or XT to operate at a faster clock 
rate, Surprise! is much more conservative- 
ly designed. That conservative design also 
means that the speed improvement you'll 
get from it will be minimal. 

The Surprise! board is 3 inches square 
and comes with an adapter that connects 
the board’s edge connector to the 8088 
socket. The board sticks upward from the 
8088 socket. The instructions suggest 
placing the card into the adapter and then 
placing the adapter into the socket. How- 
ever, 1 found it much easier to seat the 
adapter first and then plug in the card. In 
either case, careful installation is required 
to seat the adapter properly and not bend 
the adapter pins. 

The basic premise behind Surprise! is 
simple: replace the PC’s own 8088 directly 
with a high-speed NEC V20. The V20 is 
set to run in two modes—fast and slow— 
that can be toggled by a ‘thot key’’ that’s 
recognized by a small resident utility. 

The Surprise! board software installa- 
tion was also easy. The Surprise! disk 
comes with an install program that does 
most of the work. You simply tell the in- 
stallation program which drive to use and 
what kind of video card your system has. 
The net result is a new or modified CON- 
FIG.SYS file with the added line DE- 
VICE=SURPRISE.SYS and a copy of 
SURPRISE.SYS on the root directory. 
a 


| 
































FACT FILE 

| is 4 
| | Surprise! | 
| Maynard Electrontes 

460 E. Semoran Bivd. 
| | Casselberry, FL 32707 
(305) 331-6402 | 
List Price: $249 
| Requires: IBM PC, XT. or compatible 
| } DOS 2 Gor later. 
In Short: This diminutive entry is easy to in- 
stall and use. However, its conservative de- | 


sign made it rank the lowest of all accelerator 
boards in performance tests. It could not work 
Ww ls an way oa eran 8087 math Coprocessor in fist mone in fast mode. | 
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Maynard Electronics’ Surprise! board is a 





MICROSYNC 
JUST BROKE THE PC 


Introducing the 


Sometimes your 
computer seems to crawl 
through applications, it slows down, 
drags its feet and makes you want to 
scream. Don't scream. ..get The SCREAMER, 
the newest timesaver from Microsync”. 

The SCREAMER breaks old PC speed limits by doubting the 
speed of your IBM* PC, XT or compatible*, which means you get 
feaenvord pi processing, speedier spread sheets, double-time data bases 
and much more. All aspects of your PC operations are speeded-up, 
including /O, memory access and disk access. 

The SCREAMER has an on-board battery backed-up clock-calendar, 
keyboard selectable speed control, fits in a short expansion slot, and is 
compatible with all your hardware and software. 

Break the s limit on your PC, and write your own ticket on 
performance. Order a SCREAMER today. 

AT™ version available late summer. 


VOX 


P.O. BOX 116302 * Carrollton, Texas 75011 « (214) gee 


* Actual spoad dependent on 
Microsync and Se: er are trader mark 
(8M is a regrstered trademark of International Bi 
AT 1s a trademark of Intemational Business 
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Now with _ 
Freelance 


Quarterly Oper ting Profits _ 


Uitions ($) 





VideoShow MAKES 
Presentations | 


With VideoShow you'll make the best presen- 
tations of your career. 

VideoShow is the only complete hardware and 
software presentation system available today. 
VideoShow: 

Makes Your Presentations Powerful 

Use 1000 colors to brighten your images... 
hundreds more than with any other PC-based 
system. Plus 5 times better resolution. Add 
VideoShow’s dynamic visual effects and you are 
guaranteed high impact and professional quality. 


Makes Presentations Easy 


Select from a variety of software, and use your 


IBM® PC or compatible to create or update any 
chart, graph, diagram, or illustration in minutes. 
Even if you’ve never used a computer before and 


VideoShow 


from General Parametrics, Berkeley, CA 


See us at SIGGRAPH 
BOOTH #1828. 


Suggested retail price for VideoShow 150 
IBM 1s a registered trademark of International Business Machines Corporation. 


can’t draw a straight line. All you do is fill in the 

blanks. 

Makes Any Kind of Presentation 
VideoShow lets you use any color monitor or 

video projector. Plus, you can get slides, over- 

heads, or hardcopy. All in 1000 brilliant colors. 


VideoShow Makes Sense 

At $3150* it pays for itself after just a few pre- 
sentations. And you get the superior quality pre- 
viously available only from expensive services. 


VideoShow Puts You in Control 


No longer will your presentations be a terrific 
struggle. They’ ll just be terrific! 


Find out about it. Call 1-800-556-1234, Ext. 
234. In Calif., call 1-800-441-2345, Ext. 234, 
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TOGGLING SPEEDS Once the system 
is rebooted, you can toggle between the 
slow and fast modes of Surprise! anytime 
using the keystroke combination of Ctrl, 
Alt, and Backslash (\), the same combina- 
tion used by the Compaq Deskpro to tog- 
gle speeds. The resident Surprise! soft- 
ware causes the PC to beep twice when 
toggling to fast mode and once when tog- 
gling to slow mode, and so it is easy to fig- 
ure out at which speed Surprise! is operat- 
ing. You can also decide whether Surprise! 
boots up in the slow or fast mode by setting 
a jumper near the middle of the board. 

PC Labs test programs showed that the 
4.77-MHz slow mode gives you the same. 
performance you'd get from replacing 
your 8088 with a V20. In fast mode the 
20 runs twice as fast, but the Surprise! 
card inserts four or five wait states into ev- 
ery memory access. Thus, the doubling of 
speed is negated for memory accesses and 
affects only internal processor execution 
time. The result? Not impressive. In most 
cases, Surprise! less than doubies the 
speed differential between a 4.77-MHz 
V20 and a 4.77-MHz 8088. 

The board also has a jumper to indicate 
the presence of an 8087 math coprocessor 
on the PC’s motherboard, which Surprise! 
can theoretically take advantage of. But 
despite trying various configurations and 
combinations with an original and a re- 
placement board, we were unable to make 
Surprise! work properly with an 8087 in 
place. With our original board, Surprise! 
simply would not enter the fast mode when 
an 8087 was present. With the replace- 
ment board, Surprise! would not boot at all 
if an 8087 was present. 

Aside from this 8087 problem, Sur- 


EDITOR’S 
ma CHOICE 


The Editor's Choice for the ‘‘no- 
slot’ cards goes to MicroSpeed's 
Fast88, whose manual and finish 
are superior to any of the other 
cards tested. The superior technol- 
ogy of Dynatec Systems’ Super- 

| Charger card is offset by its more 
difficult installation and higher 
price. 


prise! functioned without hitches. Since it 
makes direct use of the system board and 
doesn’t attempt to access memory quickly , 
Surprise! plays it safe and is much less 
likely to have compatibility problems than 


fancier boards that must bypass or defeat 
existing components. Playing it safe, how- 
ever, just doesn't make it in the world of 
accelerator boards. 

—Michael K. Guttman 


Introducing the All-New 
Supercharger” Il 


Dynatec Systems introduces the Supercharger II, a new and improved 
version of the original Supercharger introduced in 1985. 

The Supercharger Il is a plug-in board which increases the operating 
speed of your IBM PC and XT. The Supercharger Il’s high speed 8088 
microprocessor, or optional NEC V-20 microprocessor, races at 9.54 MHz, 


twice the speed of your PC or XT! 


FEATURES: 


New Pricing — now costs $199.00 

New Installation — does not require desoldering of 8284 chip. 
New Microprocessor — optional NEC V-20 available. 

No Expansion Slot Required — leaves them open for memory and 


other options. 


Compatible — works with most hardware and software, including 
extended memory and high resolution graphics systems. 
Enhances All Operations — including writing to the screen. 


Performance Comparison 


The table below compares the performance of the Supercharger 1 with other products. 
The PC Magazine Laboratories Bench Mark Tests were selected because of their 
well-known accuracy. The numbers indicate speed relative to a “stock” IBM pc. For 
example, a factor of 1.67 in a category means the system is running 1.67 times 


faster than a stock pc. 


: NOP execution spanning 128K 


Test #4. 
_ Test #5: 
Test #6: 





Floating point without 8087 
Floating point with 8087 





Norton Utilities SYSINFO index 


Supercharger It 


Surprise fasts 


1.67 


Integer multiply from memory 





High speed copy and format? — 





Software speed Switching? 





Disk speed-up software available? 


NOTES: 


All tests were conducled using the NEC V-20 microprocessor in place ol the 8088 

All products configured lor meximum speed without host system modilicetions or parts replecement 
iwilt not operate properly with 8087 installed in host system 

“requires optional 8087-1 10 MHz meth co-processor chip 

**requires optional 8087-2 § MHz math co-processor chip 

Supercharger Is a ragistared trademark ol Dynetec Systems Inc 

IBM Is a registered trademark ol Internetional Gusiness Machines Cor 


fasi@8 is a trademark of Microspaed Inc 


Surprise Is a trademark of Meynard Electronics ‘ 


Dynatec Systems Inc. 


870 East 9400 South 
1-800-367-3613 


Sandy, Utah 84070 
801-572-6867 
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How Does One Air Express Office Send Another 
Air Express Office a List of What’s Coming? 


Next time you have a lengthy message ta send cross 
country, load it inta your computer instead of a piane. It’s a 
lot faster. 

Our Crosstaik software and a modem can make it possible 
for your PC ta communicate almost 
instantly with almast any ather com- 
puter in the word, over ardinary 


phone lines. 


a 10-page repart, an inventary list, or anything eise 
you'd like ta have in someone else's hands right now. You 
can speed the way you da business, no matter where 
you do business. 

Crosstalk facilitates communication among different 


computer brands, aperating systems, and modems. It even 
makes it possibie for your PC ta become a smart remote ter- 
minal ta almost any dial-up computer — your company 
mainframe, for exampie, ar an infarmation utility such as 
Compuserve. 
Because Crosstalk is so easy far 
beginners ta use and so versatile for 
experts, it’s became the most popular 
microcomputer communications 


Uk U1) I/\L 
In minutes, you couid send ar receive 
program available. Ask your dealer, or send for 


our brochure. 


: 1000 Holcomb Woods Parkway / Roswell, Georgio 30076 
CRS CROSSTALK is 0 reginered wodemnark of Micros! Inc 
CompuServe is a Servicemark of HOR Diock 
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™@ HARDWARE & WINN L. ROSCH 


BACKUP. 


POW ER. 


WHEN 
THE JUICE 
STOPS 





FLOWING 


backup power system keeps you com- 
Ani when the power fails. It pre- 
vents the frustration and anger that 
naturally results when the 40-page monthly 
report or 5,000-cell spreadsheet you were 
working on vanishes along with the electric- 
ity. Emergency power protection also pre- 
vents the often unrecoverable disk damage re- 
sulting when electrical failures occur at the critical instant when your computer li 
is updating a disk’s directory or file allocation table. ify i utility tends 

Although dozens of different backup power systems are available, they to be unreliable, a 
share the same underlying concept and are in essence simple devices. At the 
core of all of them is a set of batteries that store enough sechtiesl energy to keep backup eee Pes 
your computer running when no other power is available. Because all batteries Can be your savior, 
produce direct current and all desktop PCs use altemating current, all backup : 
power supplies also require inverters to make the DC-to-AC conversion. To preventing data 
keep the backup system always ready and its batteries fully charged, all systems /oss—or worse, 
also have built-in battery chargers. . 

From these components, two distinct types of backup power systems are disk damage—when 
built: the standby power system (SPS) and the uninterruptible power system the voltage drops. 
(UPS). Although some manufacturers don’t make the distinction and call all 
backup devices UPSs, the differences between the two kinds of system are par- 
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@ BACKUP POWER 


ticularly important to PC users. Simply | 
put, an SPS switches to its battery supply | 
when the electricity supplied by the utility 
company fails. The UPS continuously op- 
erates from battery power and does not 
switch, using line voltage only to keep its 
batteries charged. A UPS will protect all 
computers from losing their minds during 
brief outages. Only a select few SPSs will | 
protect the most finicky of PCs. 

Switching from line voltage to batteries 
is the deciding difference. All but the brief- 
est power interruption—less than a few 
milliseconds—is enough to cause some 
PCs to crash, in particular XTs that are 
equipped with power supply modules 
manufactured by Zenith (see sidebar ‘*The 
Hair-Trigger Zenith Power Supply’’). Few 
SPSs switch fast enough to keep those XTs 
running. 

A UPS is also better at protecting your 
computer against spikes and surges on the 
power line. When utility power is avail- 
able, a standby power source connects it 
directly to your computer. Unless some 
other form of protection, such as surge 
protection circuitry (see ‘Surge Suppres- 
sors: An Ounce of Prevention...” PC 
Magazine, Volume 5 Number 10), is built 
into the SPS, the computer connected to it 
will still be vulnerable to spikes and surges 
on the power line. Most SPSs readily pass 
along all power line overvoltages to the 
supposedly protected computer. Only one 
unit that PC Magazine Labs tested switch- 
es to battery power when line voltage be- 
comes abnormally high (over 130 volts). 


SELECTING A SYSTEM = When choos- 
ing a backup system, you should follow a 
few simple guidelines. The backup power 
system must have enough capacity, mea- 
sured in watts or volt-amperes (VA), to 
power both your PC and its monitor. Back- 
up time is less important. A few minutes of 
backup power should be sufficient; it’s just 
enough time to realize what happened, 
evaluate the situation, and shut down your 
computer systematically, saving your data 
until you pry the penny out of the fuse box 
and put out the fire. 

Remember, the power ratings com- 
monly tossed about for the power supplies 
of computers are output ratings. All power 
supplies require more input power than 





they produce. For instance, a 135-watt XT 


may require up to 200 watts of primary 
power. The exact power demand of a com- 
puter depends on the number and kind of 
expansion boards and disk drives installed 
in it. Thus, allowing for power factors, a 
PC or XT with monitor attached needs at 
least 250 to 300 VA, and more is better. 


| ATs require more: about 400 VA to be 


safe. Because many manufacturers’ rat- 
ings are conservative, smaller devices may 
work, but overloading a backup device (or 
any electrical device) is chancy. 

A further consideration with both 
standby and uninterruptible power systems 
is the waveform of the output: sine wave or 
square wave. Sine-wave current exactly 


a The backup power 
sources tested by PC 
Labs vary in size, 
shape, and styling more 


than almost any other 


PC accessory. 


matches that supplied to you by your utili- 
ty. Square-wave inverters are cheaper and 
easier to make. However, square waves 
sometimes cause problems. At a given 
voltage level, square waves hold more en- 
ergy than sine waves and can thus cause 
computer power supplies to overheat. 
Square waves are also rich in harmonics, 
which can leak into your PC as noise. A re- 
cent cross between the two, called 
“stepped square waves,”’ roughly simu- 
lates the shape of a sine wave to avoid the 
possibility of overheating the computer yet 
is relatively inexpensive to generate. 
Because a power loss need not be com- 
plete for data loss to occur, a backup de- 
vice should protect against sags—tempo- 
rary undervoltages. If line voltage gets too 
low, the voltage regulator in the computer 
cannot make up for what’s not there and 
the protection circuitry in the PC will shut 
it down. Although the PC’s power supply 
can compensate for voltage reductions of 
nearly 20 percent, a deep enough tempo- 





rary reduction in the power line voltage— 
the so-called brownout—will also wipe 
out the computer’s memory. The PC is 
partly the cause. Its power supply is de- 
signed to turn itself off if the electricity it 
sends to the computer's circuitry varies too 
far from the optimum. Some backup de- 
vices allowed sags of 20 percent and great- 
er to get to the allegedly protected device. 


DESIGN DETAILS When selecting a 
backup power system from the vast array 
of available units, you should carefully 
consider differences in design and con- 
struction. 

Compared with personal computers, 
backup power systems are technologically 
primitive. They almost universally rely on 
linear technology, simple transformer/rec- 
tifier/regulator combinations that hark 
back to the vacuum-tube days of electron- 
ics. Linear designs are relatively bulky, in- 


efficient, and expensive, requiring large 


power transformers that waste energy. 
More-modem devices use high-frequency 
switching designs, which are more com- 
pact and much more efficient. 

The backup power sources tested by PC 


| Labs vary in size, shape, and styling more 


than almost any other personal computer 


| accessory. The smallest are the size of a 
| loaf of bread or even half a loaf. Others 


would dwarf the breadbox. 

Physical size alone can determine how 
the device is used, where it is located, and 
the trouble required in installation. Small 
units easily fit on or under a desk and can 
simply be plugged in. Some larger units 
might happily stand next to a desk. How- 
ever, most larger backup systems are aw- 
fully noisy, making particularly obnoxious 
electrical whines and hums, often accented 
by high-speed cooling fans that run con- 
stantly. Such devices are best hidden away 
in a well-ventilated closet and require you 
to run a professionally installed, dedicated 
electrical line to the computer. (An exten- 
sion cord defeats the purpose of the backup 
power source: it’s all too easily disconnect- 
ed, besides being unsafe.) 

All backup power systems use storage 
batteries of some sort. The size (rating) 
and number of batteries determine how 
long the backup system can keep a com- 
puter of a particular model (PC, XT, or 
AT) operating. All the backup power sys- 
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tems tested by PC Labs used sealed, main- 
tenance-free batteries. All of these batter- 
ies were based on some form of lead-acid 
technology (like automobile batteries), of- 
ten using a gelled electrolyte. 

Unlike the nickel-cadmium storage bat- 
teries often used in rechargeable battery- 
powered appliances, lead-acid cells do not 
have a “‘memory”’ and can be constantly 
kept at full charge without any reduction in 
capacity. 

Many of the backup systems have con- 
nections for attaching additional external 


batteries to extend the length of the black- 
out protection they afford. (In every case, 


deep-cycle recreational vehicle or marine | 


batteries are recommended.) Some require 
that these external batteries use their own 
battery chargers. Other systems will 
charge intemal and external batteries alike. 

A few of the backup systems offer addi- 
tional features, such as individually 


switched outlets, that allow the backup | 


system to do double duty as a power-con- 
trol system. Most have some form of audi- 
ble and/or visual indicator that wams when 





THE HAIR-TRIGGER 


ZENITH POWER SUPPLY 
The power supply Zenith made for the XT in Mexico 


likes the juice to stay steady—it shuts down the works 
almost instantaneously during a power drop. 


he toughest test of any standby pow- _ 


er system is the 1BM PC-XT. Some, 
but not all, XTs will lose all data in mem- 
ory during power outages as short as a 
few milliseconds. Most personal com- 
puters operate unflinchingly through 
power failures 20 to 40 milliseconds 
long. 
| The culprit is the chrome-plated pow- 
er supply module. Some XTs manufac- 
tured between the introduction of that 
model and the middle of 1985 use power 
supplies made in Mexico by Zenith that 
are intolerant of short power interrup- 
tions. XTs equipped with power supplies 
manufactured by Astec are not so tem- 
peramental. 

All PCs used a special lead from the 
power supply to monitor whether the 
electrical supply to the computer circuit- 
ry is within normal limits. If the power 
exceeds the limits, the computer shuts 
down to prevent damage. 

Actual DC output from all PC power 
supplies continues for about 30 to 45 mil- 
liseconds after utility-supplied electricity 
fails because of the filtering circuitry in- 
side the power supply. With all PCs other 
than Zenith-equipped XTs, the power- 
good signal remains valid for 10 to 15 


milliseconds after line voltage fails, so 


that shorter interruptions won’t affect the 
computer. The power-good signal in Ze- 
nith power supplies almost immediately 
becomes invalid, so that such XTs shut 
down even though internal power may be 
available. : 

As a result, most standby supplies 
will not protect a Zenith-equipped XT. 
Three options are available: buying a 
UPS instead of a standby supply, buying 
one of the few standby supplies that 
switch fast enough for the Zenith XT, or 
putting a different power supply into the 
XT. In most cases, this last option will be 
less expensive (though probably more 
complex) than the price difference be- 
tween a UPS and a standby supply. 

According to American Power Con- 
version Corp., which makes a special 
standby power supply model to handle 
the needs of more-temperamental XTs, 
Zenith power supplies can be identified 
in two ways. By looking slightly upward 
through the ventilation slots in the rear of 
the computer, you can see a small white 
sticker that says “‘Made in Mexico” in 
the Zenith supplies. In addition, the re- 
ceptaclc for the power line cord on Zenith 
power supplies is held in place by black 
rivets. On Astec power supplies, silver or 
green rivets are used.—Winn L. Rosch 


nn 





utility-supplied power has failed and when 
battery power is nearly exhausted. 

Amazingly few of the backup power 
supplies PC Labs tested are listed by Un- 
derwriters’ Laboratories, which should be 
regarded as a minimal level of safety and 
performance for any device dealing with 
line voltages. In fact, working with one 
standby power source proved to be quite a 
shocking experience. 

No single backup power system, in- 
deed no single power protection device, 
can claim to be the perfect match for every 


_ computer system and every situation. 


Finding the best unit requires that you 
compare its abilities and deficiencies with 
the precise needs of your computer. 


MI 400 


Though somewhat compact, Meirick’s MI 
400 packs a full 400 VA and is capable of 
running an XT for 38 minutes on battery 
power alone. As standby power sources 
go, it switches quickly—fast enough to 
keep a Zenith-equipped XT humming hap- 
pily along. 

Humming may be the only bad habit 
the MI 400 has. Once it switches to battery 
power, the box growls noisily. It also be- 
comes quite warm. 

The output waveform is a strict square 
wave, reduced in amplitude to give an ap- 
proximation of normal sine-wave line volt- 
age. That output voltage is regulated only 
marginally. With no load, it climbs up to 
135 volts. Powering an XT, it generates 
about 121! volts when its batteries are fresh 


Beacr FLEE 


MI 400 

Monch Ine 

Power Systems Div. 
152 County Rd. 1040 
Box 298 

Friscon, CO 80443 
(303) 668-3251 

List Price: $495 

in Short: The Mil 400 offers an excellent 
switch-on time, and its 400 VA rating means 
38 minutes of power for an XT. It is not UL 
| | listed but provides satisfactory power line 

| | protection. 

| | CIRCLE 681 ON READER SERVICE CARO 













| 











PC MAGAZINE & See ER 16, 1986 
18 








PRACTICAL 
THE PEOPLE WHO PRAC 













What you get is software 
for IBM personal computers 
that helps you create every- 
thing from complex design 
layouts to detailed drawings. 
Whether you're working on 
———————— door knobs or race cars, the 
Personal Designer is for you. ETAL, Lavour 


omputervision is proud 

to bring you the Personal 
Designer. Our world leading 
CAD technology, now ona 
personal computer. 






























he system provides 

visualization of your 3-D 
designs from any orienta- 
tion. Addresses drafting and 
complex surfaces. And 
creates shaded pictures, too! 
The entire range of CAD. 
Ready to bring your ideas 
to market. 





And because the Personal 
Designer is from Computer- 
vision, it’s compatible with 

our other systems. Pro- 
, tecting your investment, 
/ and letting you extend 
/ CAD to more people, 


at less cost. 


Practical CAD. With 
flexible software, 






ABOVE. With the Personal 
Designer you can create a 2-D 
or 3-D conceptual layout 
perinitting you to assess 
function and validate size 
and clearance. You can even 
create models of complex, 
free-form surfaces to help 
you evaluate your design for 
shape, function, and 
appearance. 









BPING ROG! ¢ PENSKE 
BoDy 


| | Computervision is already a 

leader in engineering CAD, 
| with continuous involvement 
in important design projects. 
























CAD FROM - 
TICALLY INVENTED CAD 








Imv 
ray 


ABOVE. Accurate detail 
and assembly drawings may 
be plotted in almost any 
size, with the ability for 
drafters to easily add 
dimensions, text, standard 
symbols, and even the cus- 
tom symbols of your partic- 
ular business. 


LEFT. Shaded modeling 
lets you view your design 
" rom any orientation, so 
you can evaluate aesthetics, 
ergonomics, or test for 


surface interference. 





expandable hardware, anda | | or more information on 
worldwide system of sup- he Personal Designer or 
port, service and training. for the name of the nearest 

Builnediaercremiliie dealer, write Personal COMPUTERVISION 
you would come along Systems Business Unit, oe Naraifocticets of CADIGAM systems for } 

eNad Gt 100 Crosby Drive, Bedford, Wee ae temetciMechincry « arentaclee” 

some ay. . n 10) COUTSE, M A 01730 Engineenng & Construction » Fabricated Materials 
Computervision had to do it. 2 CIRCLE 162 ON READER SERVICE CARD 
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Clockwise from the upper right: Meirick’ s M1 400, Electronic Protection Devices’ Grizzly VRS- 
UPS, American Power Conversion’ s 330 XT +, and Dynatech Computer Power's Powerhouse. 


and allows its output to tumble to ! 12 volts 
after 20 minutes of operation. 


Two LEDs on the front panel monitor | 


the M1 400s operation. A green light indi- 
cates AC power is present and in use; a red 
indicator lights to inform you of battery 
operation. 

A large rocker switch on the front pane! 
tums the MI 400 on and off. A second, 
smaller switch defeats the alarm beeper 
completely: the device then gives no audi- 
ble warning. Also on the front pane! is a 
fuscholder. Two grounded outlets are 
available on the rear panel. 

Inside, the MI 400 tooks like something 
built ina garage (rather than in a factory}— 
but put together by a rather skilled crafts- 
man. All the electronics are on a single 
small circuit board with a power trans- 
former undemeath and four gelled-electro- 
lyte batteries behind. Although the 6-inch- 
high by 8-inch-wide by 11'4-inch-deep 
aluminum case is thinner than most of the 
other devices reviewed here, it seems stur- 
dy enough once assembled. 

The MI 400 is not UL listed. But if 
you're not troubled by the absence of UL’s 
stanip of approval, ii should work satisfac- 
torily protecting any PC. 
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This set of twins, American Power Con- 
version Corp.’s 330 XT+ and 450 AT+, 
perform identically except for their power 
ratings. Although they look like Sola Elec- 
tric’s SPS-300 and offer many of the same 
features, they are faster at switching stand- 
by power supplies and can keep an XT 
equipped with a Zenith power supply run- 
ning, whereas the Sola cannot. 

The primary difference between the 
330 XT+ and the 450 AT+ is power rat- 
ing; the former delivers 300 VA and the 
latter 450. As a result of the greater capaci- 
ty, the 450 AT+ can keep an XT running 
longer, 26 minutes as opposed to the 12 
minutes 40 seconds of its smaller sibling. 

Although the 330 XT+ is designed spe- 
cifically to protect finicky XTs and in- 
cludes extra circuitry inside for that pur- 
pose, the 450 AT+ (which is pictured four 
pages below) consistently switched faster 
in PC Labs’ tests. 

Both units are smal! enough, 6'4 inches 
high by 4% inches wide by 13 inches deep, 
to fit comfortably on a desktop with your 
computer. Both are bailt into wag sizel 
cases, which house similar-looking full- 


‘T+ and 450 AT+ 
c C2 FY SEE OT 











length circuit boards, a large transformer 
used during backup, and a large gel-cell 
battery. Only two differences between the 
units are visible inside. As expected, the 
450 AT + uses a physically and electrically 
larger battery. The 330 XT+ also has a 
smal! board added to its main circuit 
board, probably the switching-speed en- 
hancing circuitry. Both devices use similar 
mechanical relays to switch their outputs 
from line to battery during brownouts and 
failures. 

Both units have four grounded outlets 
on their rear panels. Also there is one fuse 
that protects the primary circuit. Three oth- 
er fuses are tucked away inside the unit. 

The user contros consist of two switch- 
es: a momentary rocker switch that in one 
direction tests the device by manually 
switching over to standby power for as 
long as the switch is pressed and in the oth- 
er direction cuts off the alarm tone. A farg- 
er rocker switch tums the output power of 
the device on and off. 

Neither device regulates line voltage 
when not operating on battery power. Both 
switch to backup power when line voltage 
dips below 104 volts. An audible alarm 


ea FACT FILE 


—" 


350 XT+ 
American Power Conversion Corp. 
89 Cambridge St. 


Burlington, MA 01803 

(617) 273-1570 

Lisi Price: $499 

In Short: The 330 XT + is small, tough, and 
quick in switching to standby power, but its 
more powerful sibling. the 450 AT +, is 
probably a better choice. 

CIRCLE 687 ON READER SERVICE CARD 





450 AT+ 

| American Power Conversion Corp. 

| 89 Cambridge St. 

} Burlington, MA 01803 

(617) 273-1570 
List Price: $799 
In Short: Sufficient power provided in a 
Geskrop package makes Ge S50 AT + a good 
choice for PC protection. It won't regulate 
power surges and spikes, but, like its 330 
XT+ twin. it will activate when power dips 
below 104 volts. 
CIRCLE 686 ON READER SERVICE CARD. 
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sounds when the power fails, the indica- 
tion changes to warn when the battery is al- 
most exhausted. No extemal alarm con- 
tacts are available. 

I noted one unusual difference between 
the two units. The 450 AT+ bore a sticker 
proclaiming its UL listing. The 330 XT+ 
did not. Either unit is a good choice to pro- 
tect any PC, but all else being equal, the 
bigger unit is better. 


Powerhouse 300 

Dynatech Computer Power's Powerhouse 
300 is a solidly made, stylish standby pow- 
er source capable of supplying 300 VA or 
running an XT without utility power for al- 
most 28 minutes. In addition, the **UL rec- 
ognized”’ (not UL listed) device affords 
full surge protection in both transverse and 
common modes and noise filtering on its 
outputs. 

Three grounded outlets are available on 
the back panel. Also there is an unlabeled 
switch that defeats the loss-of-power 
alarm, an LED that indicates the surge pro- 
tection is functioning, and two fuse- 
holders. Laudably, both the AC line and 
battery protection fuses are accessible 
without removing the cover from the unit. 
No connections for extemal batteries or an 
external alarm are provided. 

On the front panel is a large rocker 
switch that tums the output on and off and 
a two-color LED that glows green when 
normal line power is available and red 
when the battery supply is active. 

The Taiwan-made Powerhouse 300 
produces variable-duty-cycle square 
waves with peak and RMS values mimick- 
ing sine-wave current. Voltage regulation 
is quite good, varying only 2 volts (down- 
ward) from its nominal 120-volt output 
during the PC Magazine Labs life test. At 


99 volts, changeover voltage during | 


brownouts is somewhat low. 

Notwithstanding the claim in its accom- 
panying literature that the changeover time 
of the Powerhouse 300 is the fastest in the 
industry, the unit was only a moderately 
good performer. Switching in just under 9 
milliseconds during simulated blackouts 
and 25 milliseconds, worst case, during 
brownouts, it was unable to keep a Zenith- 
equipped XT reliably running. 

Although the S-inch high by 12-inch 


wide by 14-inch deep case is attractive and 
nothing you'd have to hide in a closet, with 
the black band around its wasp-waisted 
middle, it would probably look better at 
your feet than on your desk. 


Grizzly VRS-UPS 
Electronic Protection Devices’ Grizzly 
VRS-UPS lives up to only half of its acro- 
nym. Although strictly speaking it is a 
standby power supply and not a UPS, it 
does rate as Very Rapid Switching, among 
the fastest units tested. With 300 VA of 
rated output, it was able to run an XT for 
over 58 minutes. 

Its output voltage is a pulse-width-mod- 
ulated (short-duty-cycle) square wave and 
is quite well regulated. Its output varied 
nary a volt from 114 during the near-hour it 
supplied standby power. Its output is fully 
synchronized, and its intemal relay pulls 
battery-powered AC on-line in just 3.6 
milliseconds in the event of a total power 
outage; 10.6 milliseconds during a surge. 
Despite the impressive speed, however, it 
was unable to keep an XT with a Zenith 
power supply reliably running. 

Inside the lumpish 6-inch high by I1- 
inch wide by 15-inch deep case are three 
series-connected, sealed batteries, a snarl 
of wiring; and several circuit boards. 
Surge protection is apparently hidden in a 
mysterious black plastic module. 

The Grizzly uses a rather elaborate 
combination of indicators to keep you 
abreast of what’s going on inside its case. 
A green LED glows dimly to indicate that 


| its surge protection circuitry is functional. 


A two-color LED glows green when AC is 
available and red when the battery is in 
charge of supplying power. It pulses slow- 
ly when 10 minutes of charge are left, and 
the pulsing speeds up appreciably for a 2- 
minute warning. 

A rather thin-sounding intermittent 
beeper echoes the waming, also accelerat- 


ing its repetition as the demise of the bat- | 


tery charge approaches. A front-panel 
switch defeats the audible indication. A 
Molex connector on the rear panel was 
marked ‘‘optional remote status’’ on the 
evaluation sample, but the connector 
wasn’t wired to anything on the inside. 
Four grounded outlets are provided on 
the rear panel, as is the primary line fuse. 








An internal fuse isolates the battery sup- 
ply. The unit is turned on and off with a 
front-panel switch. 

Overall, 1 found the Grizzly an impres- 
sive, likable unit that would do well in ap- 
plications where a UL listing (which it 


| lacks) is not important and the protected 


computer is not a Zenith-equipped XT. 


Emergency Power 
System BC 425FC 


Reasonably trim and compact for a stand- 


| by power source of its power rating, Tripp 


Lite’s Emergency Power System BC 
42S5FC can supply 425 VA (340 watts) or 


nye 
he FACT FILE 


Powerhouse 300 

Dynatech Computer Power Inc. 

4744 Scotts Valley Dr 

Scotty Valley, CA 95066 

(800) 874-2377 

(408) 438-5760 

List Price: $595 

tn Short: Dynatech has created a solid and 
stylish SPS that will keep an XT going for 28 
nunutes. Voltage regulation is good, but 
switch-on time is not fast enough for Zenith- 
equipped XTs. 

CIRCLE @77 ON READER SERVICE CARD 


Grizzly VRS-UPS 

Electronic Protection Devices Inc. 

35 Dunham Rd. 

Billenca, MA O1821 

(800) 343-1813 

(617) 663-0017 

List Price: $595 

tn Short: The Grizzly does not keep a Ze- 
nith-powered XT running reliably, but its test 
performances were good and it gives an XT 
almost an hour of running time. 

CIAG) 676 ON READER SERVICE CARO 


Emergency Power System BC 425FC 
Tripp Lite 
500 N. Orleans 
Chicago. IL 60610 
(312) 329-1777 
List Price: $599 
tn Short: The problems outweigh the merits 
with the BC 425FC. The quality of its power 
output is relatively poor, and voltage regula- 
tion 1s inconsistent. It does keep a Zemith- 
equipped XT running despite the fact that its 
sWitch-on time ts fairly slow. 

| CIRCLE 669 ON READER SERVICE CARD 
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keep an XT running for over 1% hours. It 


switches fast enough to keep a Zenith- | 
equipped XT running without a glitch— | 


even though the PC Magazine Labs test 
measurement showed it to be relatively 
slow, requiring just under 23 milliseconds 
to change over during brownouts and un- 
der 12 milliseconds during power failures. 

One compromise in reducing the size of 
the BC 425FC was power quality. Its out- 
put is a strict square wave, with its voltage 
reduced to give a nominal 120-RMS volt 
output. Its voltage regulation is not very 
good, either. With no load, it measured an 
almost scary 154 volts; with an XT as load, 
it was still high, 137 volts, but fell to 129 
during the backup period. It also switches 
to backup power at a relatively (if not dan- 
gerously) low 98 volts. 

Half of the inside of the 6-inch-high by 
9-inch-wide by 14-inch-deep case is taken 
up by a single large 12-volt battery. The 
rear half of the steel chassis is filled with 
transformers, three circuit boards, and a 
tangle of wires. An aluminum plate, which 
serves as a heat sink for the power semi- 
conductors, divides the chassis in half. 
Convection cooled, the BC 425FC has no 
fan and operates almost noiselessly, even 
when the battery supply is in use. 

Two neon indicators dress up the other- 
wise blank black front panel: a yellow 
lamp indicates line power is available, and 
a red lamp lights to tell you battery power 
is inuse. 

All connections and controls are on the 
rear panel. Four grounded outlets are pro- 
vided as well as an on/off switch and an 
alarm-defeating slide switch. Two push- 
to-reset circuit breakers are also mounted 
on the back panel, one to protect the input 
line and the other the inverter. 

A loud, defeatable continuous tone 
sounds during power failures. No contacts 
are provided for external alarms or addi- 
tional batteries. 

The BC 425FC waits 5 seconds after 
power is restored before switching from 
battery-powered to straight-through opera- 
tion. Ordinarily that would be a positive 
feature, but the BC 425FC must also sup- 
ply battery power—complete with alarm 
tone—for 5 seconds when it is initially 
tumed on. Not only is the alarm discon- 
certing, but when the battery is low, the 
changeover relay chatters madly and the 


device never really finds a happy mode of 
operation. 

Although none of the shortcomings of 
the non-UL-listed BC 425FC is fatal, there 
are enough of them to make other devices 
more desirable. 


SPS-300 


Sola Electric’s SPS-300 is a standby power 
supply small and stylish enough to set up 


next to your XT without either a building . 


permit or an aesthetic license, yet it’s pow- 
erful enough to keep your system running 
through a blackout almost 15 minutes 
long. 

The 6'2-inch-high by 4%-inch-wide by 
13-inch-deep steel case neatly houses a 
single, full-length circuit board, a large 
transformer used during backup, and a 
large gel-cell battery. A mechanical relay 
switches output from line to battery during 
brownout and failures. 

Four grounded outlets are provided on 
the back panel, all connected in parallel. 
One fuse, in the primary circuit, is accessi- 
ble without removing the case. Three other 
fuses are tucked away inside. User con- 
trols include two switches: a momentary 
rocker switch that allows you to test the de- 
vice by manually switching over to stand- 
by power for as long as the switch is 
pressed or cutting off the alarm tone; and a 
larger rocker switch that tums the output 
power of the device on and off. 

When power is present, the SPS-300 
passes it along without regulation to what- 
ever devices are connected to its output, up 
to a total load of 2.5 amps. When input 


voltage fails or dips below 104 volts, the | 
SPS-300 switches to battery power and 


supplies 60-Hz, short-duty-cycle square 


waves, synchronized to power-line fre- | 


quency, to the devices it protects. It also 
sours a brief, audible alarm to alert you to 


the power failure. No external alarm con- — 


tacts are available. 

The SPS-300 returns to its standby con- 
dition when line voltage again reaches 109 
volts or above. Voltage regulation during a 
power outage is very good. Another warn- 
ing, almost exactly | minute before back- 
up power is exhausted (assuming you are 
drawing the load of a standard IBM PC- 
XT), is sufficient to allow you to continue 
normal computing and shut down your 





system without losing any of your work. 

Switching time during sags was among 
the fastest measured, 5.4 milliseconds, 
and about the same during total blackouts. 
It was not fast enough to keep a Zenith- 
equipped XT running, however. The SPS- 
300 is UL listed. 


SPR-350 


Elgar Corp.’s SPR-350 is a chunky (6 
inches high by 11 inches wide by 13 inches 
deep) standby power supply with the rated 
ability to carry an XT or AT through most 
outages, 350 VA. Somewhat squat and un- 
stylish, the Elgar would fit comfortably 
under a desk. 


6c "5 Por Cae 
Sola Electric 


1717 Busse Rd. | 


Elk Grove Village, IL 60007 | 
(312) 439-2800 

List Price: $599 

In Short: The SPS-300 is small in size but 
adequate in power. It will keep a PC running 
for almost 15 minutes. Voltage regulation is 
good, and switch-on time is very fast. 

CIRCLE 6€2 ONREADERSERVICE CARD. 


SPS-300 





SPR-350 

Elgar Corp. 

9250 Brown Deer Rd. 

San Diego, CA 92121 

(800) 854-2213 

| (800) 44-ELGAR 

| List Price: $625 

In Short: The lack of adequate voltage regu- 
lation makes it impossible to recomunend the 
SPR-350 despite its good workmanship. And 
while its blackout switch-on time is fine, its 
brownout time is unsatisfactory. 

CIRCLE 673 ON READER SERVICE CARD 





DataSaver 400 

Cuesta Systems Corp. 

3440 Roberto Ct. 

San Luis Obispo, CA 9340! 

(805) 541-4160 

List Price: $695 

In Short: I's only 2 inches high, but the Da- 
taSaver performs well, providing an XT with 
34 post-blackout minutes of power. Voltage 
regulation is marginal, but its switch-on time 
is one of the quickest for an SPS. 

CIRCLE 680 ON READER SERVICE CARD 
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Throughout the unit, the made-in-Mex- 
ico workmanship rates quite high—with 
the exception of the remote-indicator con- 
nector. This connector, a female DB-25, 
appears to be an afterthought grafted on. A 
full 25-wire ribbon connector is folded 
through the seam where the aluminum 
case closes, only to be crudely chopped off 
inside with a single pair of wires wander- 
ing off toward the main circuit board. 


The three varistors attached to the out- | 


put receptacles as surge protection also 
look like an afterthought in comparison 


with the compact and neatly laid-out inter- 


nal circuitry. 

Standby power is supplied by four 
gelled-electrolyte batteries connected in 
series. No external connections are provid- 
ed for auxiliary batteries. With the internal 
batteries alone, it was able to keep our test 
XT mnning for a full 50 minutes. 

The SPR-350 has four grounded outlets 
on the rear panel. On the front is the single 
control, an on/off switch, and an indicator 
light. A fuse in the primary circuit is acces- 
sible on the rear panel. A fuse in the battery 
circuit is hidden inside the unit. 

The unit is quiet until the power fails, 
then hums slightly and a warning beeper 
intermittently sounds. Performance is not 
up to the standard of the workmanship. 
Output is unadomed square waves. Volt- 
age regulation is poor. When the battery 
initially kicked in, with no load, the output 
was measured at an unnerving 153 volts— 
which may just be more dangerous than 
what the device is supposed to protect your 
PC from! (Even with an XT attached, 135 
volts were measured at its outputs. ) 

During a simulated brownout, switch- 
ing times were as high as 30.8 millisec- 
onds, not fast enough to keep an XT with a 
} finicky Zenith power supply running. It 
did, however, switch much faster during 
total blackouts, in under 7 milliseconds. 

The dangerously high output voltage 


and lack of UL listing militate against a | 


recommendation of the SPR-350. 


Dat aSavs a 400 

When you first look at Cuesta Systems 
Corp.’s DataSaver 400, you might think 
that the unit is very optimistically rated; 
you'd never expect 400 watts from a 2- 
inch-high package that fits neatly under- 








From left to right: Sola Electric's SPS-300, Elgar Corp.'s SPR-350, Tripp Lite’s Emergency 
Power System BC 425FC, and Cuesta Systems Corp.'s Datasaver 400. 


may revise your thinking. 

Inside is one of the cleverest engineer- 
ing jobs around. The left and right sides of 
the case are lined for their full length with 
gelled-electrolyte batteries, connected in 
series to produce 24 volts and able to keep 
the system running for a full 34 minutes 
with an XT as the load. 

In the center is a toroidal power trans- 
former. A compact circuit board behind 
the front panel completes the design. The 
combination of the high performance, 


compact toroidal transformer, and the rela- | 


tively high voltage of the system lets the 
DataSaver deliver so much for its small 
Size. 
The DataSaver wins high marks for its 
convenience features in addition to its re- 
markable packaging. It has three grounded 
outlets on its rear panel that are protected 
by backup and a single outlet that is not—a 
perfect place to plug in your printer (as 
long as it doesn't draw too much power: a 
Hewlett-Packard Laserjet tripped the cir- 
cuit breaker that protects this outlet). Thus 


the DataSaver can do double duty as a | 


power distribution system. 
This resettable circuit breaker affords 





neath a monitor. Slide off the lid, and you | line voltage protection only to the conve- 


nience outlet (battery power is protected 
by an internal fuse). The system will con- 
nect to external battery power and can even 
be used as an inverter to power your com- 
puter or what have you at a primitive, pow- 
erless location. (Of course, it requires a 24- 
volt battery supply!) 

A front-panel rocker switch controls 
output power. Two LEDs indicate the 
mode of operation. One changes color 
from green to red and flashes when power | 
fails; the speed of flash increases when the 
battery supply starts to run low. The other 
LED, which is yellow, indicates that AC 
power is available and that the internal bat- 
tery charger is functioning properly. A 
beeper sounds when the red/green LED 
flashes to give audible indication of fail- 
ure. The beeping may be permanently de- 
feated by changing an internal jumper, but 
it cannot be temporarily silenced. 

The DataSaver produces a reduced- 
duty-cycle rectangular wave, synchro- 
nized to the power line, that has the same 
peak and root mean squared (RMS) values 
(a geometric average) as asine wave. It has 
built-in noise and spike protection, howev- 
er, only between the hot and neutral lines. 
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» denotes IBM-AT ptt! nl 
* denotes IBM-PCjr compatibility 
(call for specific reguirements) 


SOFTWARE LANGUAGES 
INFOCOM » Quick Basic 2.0...............0 0 eee 69. 
We only carry the latest versions of products. « ~Cornerstone 5.2 «x »Macro Assembler 4.0 ............... 105. 
— numbers in our eds ere current at Powerlul, easy-to-leam database meneger gia aes on sy Br eusee carescaien ve 
Press time. that is fully relational, menu or commend- 4 "C a piler sme aie re cere tea 289. 
Alphe Sottwere (not copy.protected) SAR SOM IT Uh Microstut (not copy-protected) 

w #Keyworks 2.0.0.2... 60. eee ee ee $49. © Not copy-protected « »Crosstalk XVI3.61..............00005 95. 

«x ~Alphaithree. 00... eee 229. * Personalized, on-screen help PROMOS. Widadccck cose cece 95. 
Ashton-Tate (copy-protected) © Interactive tutorial Migent Softwere (not copy-protected) 

~dBase Ill Plus 1.0 ..................0. call © Automatic indexing ABM AOA Voritlereta a aos s-c.sic,0 01s salen ts 
Framework 1.0.............. 0.0 call ¢ Full-screen editing MultiMete International (not copy-, protected) 
~ dBase Ill Plus LANpak ............... call © Import from e vanety of other file types «x »MultIMate 3.31 20.0... . eee 
Best Progreme (not copy-protected) © Powerful query lenguege ~MultiMate Advantage 3.6 ............. oe 
»PC/Fixed Asset System 3.1........... 299 ¢ Inits recent survey of Relational Nentucket Software (copy-protecied) 
Bible Research (not copy-protected) Databases, PC Megazine called »Clipper (Winter ‘85 version)........... 349. 

* » THE WORD 3.1 (KJV Bible)........... 159. Cornerstone ‘‘Fiexible, convenient, and Paperback Softwere (copy-protected) 

& THE WORD 3.1 (NIV Bible) ........... 159. a hot contender’ xeVP-Plenner 1.0 0.0.0... ee eee eee 87, 
Borland International (not copy- taped ‘i Woe VP MMO. ona en coer sees ees 57. 

we eTurbo Tutor 2.0.0.0... cece cee eee For the (8M-PC, XT end AT Personics (not copy-protected) 

* » Turbo Database Toolbox 1.2........... a A ~SmertNotes 1.0........ 0... eee eee 49. 

* Turbo Grephix Toolbox 1.0............ 33. Peter Norton (not copy-protected) 

* » Turbo Editor Toolbox 1.0.............. 41. Executive Systems (not copy-protected) * Norton Commander 1.0 .............. 36 

* ~Turbo Gameworks 1.0................ 41, XTREE 2.0 (file & directory maneger)..... 37. «Norton Utilities 3.1...............000. 59. 

* » Turbo Newpak (Gameworks and Editor) .. 52. 5th Generation (copy-protected) Querterdeck (not copy-protected) 

yTurbo Lightning 1.0 ................. $9. Fastback 5.03 ...........0-cc0cseees 97. ~DESOView 1.2 ............ cee eee 65. 

« »Word Wizard 1.1 (requires Lightning) .. .. 41. Funk Software (not copy-protected) Setellite Softwere (not copy-protected) 

* “Turbo Pascal 3.0 wiBCD & 8087 support 59. «-Sideways3.11............. 0. cee eee 39. *WordPerfect4.1................... 239. 

Turbo Prolog 1.0... 0... eee ee eee 59. Grephic Communicatione Simon & Schuster (not copy-protected) 

* ~ Turbo Family Jumbo Pack............ 147. Freelance (not copy-protected)........ 199. »Webster’s New World Speller 1.2 ....... 39. 

HOOK Siete n cm aniet ss amare ee end 51. Great American Sottwere Software Group (not copy-protected) 

* » Traveling Sidekick (req. Sidekick) ....... 43. {not copy-protected) WENODIOM Alas. . oN sc cherie fe, das call 

* » Traveling Sidekick w/Sidekick .......... 73. /OneWritePlus1.01................. 159. Software Publishing (copy-protectea) 

ee RONOXI ET Socom eee ee siecnievoritens 87. Herverd Assocletee (not copy; ice me x /PFS:ReportB:01.................... 77. 

« »Refiex Workshop 1.1............ 00005 a1, #ePC LOGO 20 .. oe... cee. eee PoePESRMNBOT 2. oes cee cas nese 84. 

ee SUDONKOY Mist os as crotages ape eap ete ccs te.«: spss 41. Infocom (not copy-protected) te PES:'GMpnBOl -o.. cce cocmreniasiies 84, 

« ~Superkey/Sidekick Package ........... 69. Cornerstone5.2 ................. special *»PFS:WriteC:01..................00. 84. 
BPI Accounting Software Lifetree (not copy-protected) ~Harverd Presentation Graphics A:00.... 245. 
(not copy-protected) «x ~Volkswriter31.0...............006. 147. _~Harverd Total Project Manager 1.1..... 289. 

»General AccountingC.13 .....7...... 299. Living Videotext Not copy-protected versions due to be released 
Business Builder... ..........-..0005 399. ThinkTank 2.1 (copy-protected)........ 105. soon—caill. 

Breakthrough (not copy-protected) Ready 1.0 (not copy-protected)......... 49. Springboard (copy-protected) 

PIMNG DON. see, adores 239. Micro Education (MECA) (copy- oper) weN@WSIOOM . 06... cc cece e een cee ees 35. 

Broderbund (copy-protected) «x ~Menaging Your Money2.0........... 115, ».Clip Art Volume 1 (for Newsroom) ....... 19. 

wePHiMtShOp... 0... eee cee eee eee 35. Managing the Market ................ 79. »~Clip Art Volume 2 (for Newsroom) ....... 25. 

«»Grephics Library 1...............0.0. 22. Micropro ead protected) True BASIC, Inc. (not copy-protected) 

» »Graphics Library 2................... 19. « -WordStar3.31........... 2 cece ee eee 479, w-Tme BASIC... 65505 idk. dees cseas 109. 
Computer Assocletes (not copy-protected) »WordStar Papen Kish aero See ee 259. True BASIC Fireworks Bundie......... 159. 

wSuperCale 4.0.66. ee ee ee eee call .WordStar 2000 Plus Release2 ........ 285 Unison (copy-protected) 

Dec Software (not copy-protected) Microrim (not copy-protected) «»Pnntmester 1.1............ 00... e eee 37. 
DAS POM era ccc: cone «1c ansinicvansistvisnesteraveis-s 19. Extended Report Writer 1.3 ........... 85. «-ArtGellery1 ................ eee ee 22. 
wDECMEG 5.22 sscc ses cccmesi neces 268 Clout 210. oss. ss ceils an cnsiss nolo ote 135. 
~DacEesyWord...........0.... 00s 32. Ribase $0001.01 ...............0.. 359. TRAINING 
~Dac Easy Peyroll................0.6.. 32. /R:ibaseSysiemV................006. call 

«x ~Dac Easy Accounting ...-..........-. 45. Microsoft (not copy-protecited) ATI (copy-protected) 

Declelon Resourcee (copy-protected) WINDOWS THOT eos ccc nities cis bins nasa 65. «SKILL BUILDER PROGRAMS 

«Sign-Master5.1...............000 0 187; SP eMultinlen 2:0: 5 ....ccinsccasweecon seu 119. Intro end How to Use: 

~Diagram-Mester 5.0 ..............06 207. Microsoft Word3.0 ................. 247. Pc-DOS MS-DOS 
« »Chart-Master6.1.................6. 237. »,Microsoft Project2.0................ 239. Compaq Typing Tutor 
«~Mep-Master 1.0..................6- 245. «Microsoft Chert2.0..... ........... 197. IBM-PC BASIC..... each 33. 
For the IBM-PC (XT & AT) exclusively. 

a el alli meal = — = ae i. a ee —s, ® = 
i ee ee Te Ss = an aE BEE oe eee ee —_— _= 
eee ee ee =m i => Sa. == Se aT es —— maw “Ss Te 
ae oD === —_ a a eee eee ee = = — wee eee 
= — aS ae eS SS a a —-_ ——_ = es 
ed = eS oes ES ee = = = = ae 
—=< =< — a So —s = eee eee 
a ss em =e Ty —<_ SH Er — _— ——aeT Ee SJ ST 
—_ = — — —_—_—— rr Or 











PC Connection 
Software Special 
through September 30, 1986 


The following Microsoft mice now come with 
PC Peintbrush 3.0 software: 
~Microsoft Bus Mouse with softwere5.0 $127. 
* Microsoft Serial Mouse with software 5.0 135. 








r-erunchers. 


«x» TRAINING POWER PROGRAMS 
How to Use: 
Lotus 1-2-3. Wordperfect dBase Ill Plus 
WordStar Displaywrite 3 
Symphony. .c.)......0....00- each $43 


tndividuai Software (copy-protected) 





PC Connection 
Hardware Speciai 
through September 30, 1986 


MOUSE SYSTEMS 





XOR (not copy-protected) 
~NFL Challenge (be the coach)... .. r 


HARDWARE 


Manufacturer's minimum limited warranty 


. $79. 





«The Instructor Il... ee 26. «~PC Mouse w/PC Paint+ period is listed after each company name. Some 
«* ~Professor bos . eG vonsendnacuappnds 33. Threa button optical mouse with mousepad products in their line may have longer warranty 
* ~Tutoriel Set (both items above).......... 49. plugs i aga s 4 periods. 
‘ gs into 25-pin serial port. Comes with PC 
x Typing Instructor... ...........0.005. 26. Peint Plus drawing software and a free prize 
* Training for Lotus 1-2-3 (lor vers. 1A &2).. 37. | (aimost ike Cieee acta P AST Research ... 1 to 2 years 
«Training for dBase lll................. 37. F SxPaiPlus 64k includes Sidekick vers. 1.5 
x ~Training for Project Manegement. ..... . 49. ¢ Mouse has 3-year warranty & DESQView ........ 169. 
Simon & Schustar (not copy-protected) Includes pop-up menu software with SoParPias 384k (fully populated) ....... 219. 
«xyTyping Tutor I) 6. ee cee eee built-in menus for Lotus 1-2-3, dBase, SixPackPremium 512k C/S/P yj to 
WordStar, end more 1 Meg, fully compatible with ele 
EDUCATIONAL PC Paint Plus freehend drewing program expanded memory specification (EMS). . 
can creete graphs, slides, transper- we COeGI- TT S.-i... Ss os cee see os = 
All educational programs listed are encies, end just plain nice pictures ~ Advantage 128k upgradeable to 1.5 Meg 
copy-protected. Supports the EGA in full 16 colors, also includes Sidekick version 1.5 not 
CGA andHerculesMonochrome = | copyprotected..................... 369. 
Barron’a Graphics RAMpage! upgrades to2Mb............ call 
«Computer SAT «0.0.00... 2. cece eee 35. Will print out on many dot metrix and ~RAMpage! AT upgrades to 2Mb......... call 
Designware (regs. graphics brd.) color pnnters, also many plotters Both RAMpage boards support EMS and fully 
* peas (eges 6 to edull) Yeates arsvaiors 22, For the IBM PC, XT, AT and PCjr ... $127. support EEMS. 
luware (reqs. graphics brd.) FREE PC Connection Stuffed Mouse (great Amdek ... 2 years 
«Algebra 1,2,3,07r4 oo... eee 22. ift idee!) with this Mouse Systems Mouse »Video 310A mono monitor (amber) ...... 159. 
Harcourt Brece Jovanovich it cat fies last «x Color 722 - RGB (EGA compatible) ...... §19. 
«Computer SAT ............00000 000s 49. PP ‘ Compucable ... itfetime 
Stone (reqs. graphics brd.) Plastic Keyboard & Drive Cover Set ...... 15. 
* ~My Letters.Numbers,Words (eges 7 to 5).. 29. ~IBM Mono Screen Enhancement ........ 17. 
«Kids Stuff (eges 3t08)................ 29. Invisiclues (hint booklets). Specify geme ... 6. Cuesta ... 1 yaar 
The Learning Company (reqs. graphics ie 4 Microleagua Sports (reqs. graphics brd. ) Uninterruptable power backup units 
«Reader Rebbit (eges §to7)............ «x ~Microleague Baseball................ 25.  -Datasaver400WATT................5 call 
«Rocky's Boots (eges 9endup)......... 2 Microprose (reqs. graphics brd.) Curtia ... ilfatime 
x /F-15 Srike Eegle ..... 6.6... eee 22. ACCESSORIES 
RECREATIONAL Microsoft (reqs. graphics bra.) Low Profile Titt end Swivel Pedestal... ... . 25. 
«Flight Simulator 2.12 ................. 32. PC Pedestal (for BM Monoor Colon ...... a 
All recreational programs listed are 1Step Software (reqs. graphics bra.) Portable Pedestal (for portable computers). . 
copy-protected except where noted. x Golf's Best (Pinehurst or St Andrew's).... 32. -PrinterStand ....................... re 
Parior Software System Stand (for /8BM:PC & X71) ......... 19. 
Biue Chip * »Bridge Pertor (best Bridge simulation) .... 49. Universal System Stand............... 25. 
i oe ATOM EM toe vo rouciccsstuoteas. ke lareuaierstn refers 32. PCSoftware (not copy-protected) ~Crystal 300 WATT (line conditioner) ...... 159. 
«Millionaire... 6. eee 32. «Championship Blackjack.............. 25. CABLES 
Electronic Arts (reqs. graphics bra.) Slarra On-Line (reqs. graphics brd.) *Smartmodem to IBM Cable ............ 17. 
x ~Pinball Construction Set............... 24. «King's Questll....... 6... eee eee 33. Keyboard Extension Ceble (3 to 9 feet)... . 27. 
x» »Music Construction Set ..............5 26. Simon & Schustar (reqs. graphics bra.) ~Extension Cables for IBM Mono Display ... 33. 
« ~Dr J/Lerry Bird One-on-One ........... 28. «Star Trek/Kobayashi ................. 27. Color and Monochrome Extension cables. . 39. 
Haydan Software (reqs. graphics brd.) Spectrum Hoiobyte (reqs. graphics brd. va *Printer-to-IBM cable... ............06. 17. 
* ~Sargon Ill (highest rated Chess program). . 32. x+GATO......... 0.0 cece eee eens SURGE SUPPRESSORS 
intocom (not copy-protected) Subiogiec (reqs. graphics brd.) ee SACP «vac cose sa cse sass memes 21. 
Difficulty levels shown in italics «Night Mission Pinball. ......... 0.0.00. 29. «Diamond (6 outlets)... ..........0.4.. 29. 
«x» JUNIOR CIEL: RMI, icREOW Oro eT Sir itty He eer Bert Ore 33. «Emerald (6 outlets; 6 ftcord) ............ 36. 
S@ASIAIKG oss. scncsc emer ace ie we 25. «Scenery (airport) disks for Jet... . . each 15. »~Sapphire (3 outlets; EMURFI fitered)...... . 47. 
» STANDARD * »Package of ail 6 Western Airports ....... 69. ».-Ruby (6 outlets; EMI/RFI filtered; 6 ft cord)... 55. 
*xEnchenter xtheWitness »*Plenetfall «Command Center ...... SPECIAL ...... 79. 
«Cutthroat *Wishbringer «Zork | 
* Ballyhoo Fooblitzky 
«Hitchhiker's Guide............. each 24 1-800/ 243-8088 Epson 
*x»ADVANCED & »FX-85 printer (80 column)... 6.6.6.0... call 
Zork Il Zork Ill Sorcerer PC Connection * FX-286 printer (136 column) ............ call 
A Mind Forever Voyeging. ....... eech 27. =} 6 Mill Street 280M «x ~LX-80 printer (80 column) .............. call 
«x EXPERT Marlow, NH 03456 *~LQ-1000 pnnter (136 column)........... call 
Speilbreaker Suspended...... each 29. 603/446-3383 «x Pnnterto-IBMcable.................. 18. 
For the IBM-PC (XT & AT) exclusively. 
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PC Precision. 


The Big Bleep. 
ome people still think mail order is a slapdash 


operation where quantity is king and quality the 

banished prince. Obviously they've never seen our 
product interrogation room (a.k.a. tech department) here 
in Marlow, NH (pop. 552). Every day, programs and peri- 
pherals swagger in, acting like they're the greatest thing 
since bottled water. After hours of grueling experiments, 
many emerge victorious. The rest stagger out humili- 
ated, defeated, begging us not to reveal their tragic 


flaws. 


The Long Good Buy. 
These days any company can get 
an 800 number, set up a ware- 
house, fill it with boxes and labels, 
park a tractor trailer at one end, 
and call itself a mail order house. 
But it takes a mad lust for truth 
to really serve micro users. Who 
knows what evil lurks in the hearts 
of circuit boards and software? 





We give all our products the third degree, so we can 
give all our customers the straight scoop. Like whether 
that word processor will support your printer. Or if those 
two memory-resident programs can peacefully co-exist. 
Or if that graphics card can keep up with your new 


monitor. 
It's a jungle out there, folks. But we've gathered the 


evidence.and the verdicts are in. 


Choose your weapon. 
A customer from California wnites: “Your technical sup- 
port is great! But how do I open my 
computer?” With the PC Connection 
8-piece Tool Kit, of course. The 
solution to any installation intrigue. 
A $29.95 value—we'll send one 
free to everyone who places a $750 
order between now and Sept. 30. 

Just calt 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, call ahead to make sure 
what you want is in stock. 





We do. 

Master your micro with a free PC Connection 

Tool Kit. Screwdrivers, nutdrivers, chip puller, 

Inserter, and more. Offer not available to com- 

mercial accounts. Limlt one per customer. 

For the IBM-PC (XT & AT) exclusively. 
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Clockwise from the top right: Para Systems’ Minuteman 500, Control Technology's RBS=AC 
Zero Switch, Sun Research’ s SR-3, and American Power Conversion Corp.'s 450 AT +. 


No ground-mode protection is afforded. 

The DataSaver’s voltage regulation 
was marginal. With an XT as load, its out- 
put rose as high as 134 volts. It is also rela- 
tively insensitive to brownouts, allowing 
line voltage to tumble to 99 volts before 
kicking on with some relay chatter. 

Although the DataSaver was among the 
faster standby supplies, switching in under 
17 milliseconds during outages and just 
under 13 milliseconds during simulated 
brownouts, it was not fast enough for an 
XT with a Zenith power supply. 

Overall, I found the DataSaver likable, 
primarily because of its convenient size, 
and it would be a welcome addition to any 
system other than a Zenith-equipped XT. 
Itis UL listed. 


| SR-3 
Sun Research’s SR-3 is a standby power 
supply nominally capable of supplying 
300 VA when line power fails. However, 
it has little to recommend it for protecting 
personal computers. 

The SR-3 was among the slowest 
switching of the standby supplies we test- 
ed, requiring 28.6 milliseconds to change 


over to battery power during a simulated 
blackout. Its brownout performance was 
even worse—it passed through power line 
sags that dipped as low as 95 volts. Never- 
theless, it was capable of keeping an As- 
tec-equipped XT running (although not 
one with a Zenith-made power supply). 

Despite the low changeover voltage, af- 
ter the battery supply of the SR-3 had 
switched on, voltage regulation was very 
good; it kept within a volt of 117 forthe du- 
ration of battery life. The output waveform 
looked something like a sine wave, al- 
though it was rife with distortion. With a 
135-watt XT as load, the battery lasted for 
just over 23 minutes. 

Although its power capabilties are 
modest, the SR-3 is quite large, 15 inches 
high by 9 inches wide by 25% inches deep. 
Little of the vast space inside the SR-3 is 
actually used, however. Its active circuitry 
is mounted on two circuit boards in the up- 
per half of the front of the chassis. The bat- 
tery is just beneath. For its power rating, 
the transformer in the rear is humongous; 
it’s obviously quite conservatively rated. 


The workmanship inside is at best me- | 


diocre. The SR-3 looks more like some- 
thing from a custom workshop than a com- 





mercial product. The case was ill fitting, 


| and one oil-filled capacitor was particular- 


ly shoddily mounted. 

Perhaps because of the marginal con- 
struction, one aspect of the SR-3 eams it a 
“‘not acceptable’’ rating. Its chassis was 
found to be electrically hot during test- 
ing—a genuinely shocking experience. 
Obviously, the device is not UL listed. 

The SR-3 has two battery-backed-up 
outlets on its rear panel, jacks for external 
batteries, and a large circuit breaker pro- 
tecting the battery supply. 

The front panel has three indicator 
lights monitoring the battery charge (high, 
low, and charge), a meter that indicates the 
load current in amperes, an on/off rocker 
switch, and a large lamp that indicates bat- 
tery operation. The SR-3 also gives an au- 
dible indication of power failure. 

The battery in the evaluation sample 
was of doubtful condition. After being un- 
plugged for 2 days, tumed off, and with no 
load attached, the battery indicators drifted 
from *‘high’’ to “‘low.”” After 2 weeks of 
shutdown, the device refused to turn on 
and supply any electricity at all, even raw 
line voltage, until after the battery received 
a charge. The changeover relay merely 
chattered. 


RBS=AC Zero Switch 
Control Technology’s RBS=AC Zero 
Switch was the fastest-switching standby 
power supply we tested. Under blackout 
conditions, its outputs were running on 
battery power in just over a millisecond, at 
the slowest. Its reactions to brownouts 
were somewhat slower, just over 6 milli- 
seconds, but still quick enough to protect 
any PC. Note, however, that to get this 
performance you need the Zero Switch op- 
tion, which is a must if you are protecting 
an XT. 

Rated power is 500 VA, enough even 
for an AT. It was able to run an XT for SO 
minutes. The secret underlying the fast 
switching times is probably the solid-state 
relay inside the case. (Most other standby 


| supplies use mechanical relays.) [ts sup- 


port circuitry is laid out on three circuit 
boards that fill the case, along with two 
large, series-connected, gelled-electrolyte 
batteries and a large transformer. 

The RBS=AC’s designers gave some 
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careful thought to the protection needs of 
the PC. In addition to blackout protection, 
the RBS=AC also includes a noise filter 
and a novel form of surge protection. Not 
only is its voltage regulation good when 
power dips down, but in the event of a 
surge over 130 volts, the RBS=AC dis- 
connects from the power line and supplies 
the protected device from its battery at the 
normal regulated voltage. 

The output waveform of the RBS=AC 
looks unusual when displayed on an oscil- 
loscope—the company describes it as a 
**harmonically limited rectangular 
wave’’—but it appears to power comput- 
ers perfectly well. When tested with a nor- 
mal light bulb as the load, the bulb mo- 
mentarily brightened at the instant of 


a Fle 


SR-3 

Sun Research Inc. 

P.O. Box 210 

New Durham, NH 03855 

(603) 859-7110 

List Price: $695 

In Short: Mediocre workmanship both in- 
side and out earn the SR-3 a **no"* vote. It 
was literally shocking to discover that the 

chassis was electrically hot during testing. 
CIRCLE 689 ON READER SERVICE CARD 








Control Technology Inc. 

8200 N. Classen Bivd., #101 
Oklahoma City, OK 7314 

(405) 840-3 t63 

List Price: $699 

In Short: Control Technology has built the 
; fastest-switching power supply around. The 
reason: a solid state relay. The RBS=AC is 
not UL listed, but it provides good power-in- 
terruption protection for any PC. 

CIRCLE 668 ON READER SERVICE GARD. 





Minuteman 500 

Para SystemsInc. 

11425 Mathis St., #404 

Dallas, TX 75234 

(214) 869-1688 

List Price: $699 

In Short: The Minuteman performed poorly 
during testing, and repairs are difficult be- 
cause of a lack of identifying markings on the 
Circuitry. Its switch-on time is unacceptably 
slow, as well. 

CIRCLE 685 ON READER SERVICE CARO _- 











changeover. However, output voltage of 
the RBS=AC never exceeded the normal 
peak level of the AC power line. The bulb 
brightened because the duty cycle of the 
output waveform was somewhat extended 
until the device settled down (after one or 
two cycles). 

The RBS=AC is compact enough to 
put on or under a desk, 6 inches high by 14 
inches wide by I} inches deep, and it in- 
cludes three grounded outlets, enough for 
most systems. It has two user controls, a 
system on/off switch, and an alarm-defeat 
switch. The RBS=AC overrides the 


alarm-defeat switch when battery power | 


gets low and matters really require your at- 
tention. In addition, three LEDs monitor 
the device’s status. One indicates normal 
line power, another lights for battery pow- 
er, and a third indicates when the battery 
charge is low. An external circuit breaker 
protects the AC line and an internal fuse 
protects the battery. 

The RBS=AC has but two weakness- 
es: no UL listing and afew unmarked com- 
ponents—specifically power transistors— 
in its circuitry. Such unmarked compo- 


nents can make outside servicing difficult. | 


Nevertheless, it rates as one of the few 
standby supplies usable with any PC. 


Minuteman 500 

Para Systems’ Minuteman 500 is a medi- 
um-duty, 500-VA, standby power source 
that’s packaged in an unattractive gray 
steel case that would be most at home 
stuffed into a closet. It packs a lot of power 
in that 64%-inch-high by 10%-inch-wide 


by 1I5-inch-deep case, however: four 6- | 


volt gelled-electrolyte batteries, to be spe- 
cific, almost an hour of power for an XT. 
A commensurately large transformer, 
isolated with thin rubber padding to reduce 
hum during operation, no less than three 
separate circuit boards, and a large car- 


tridge-style fuse share the inside of the 


case. 
The Minuteman is made in Taiwan, 
which in itself is neither good nor bad. 
Alas, the integrated circuits of internal cir- 
cuitry have had their identifying markings 
removed, making repairs, other than by 
the original supplier, a chancy affair. 
Although literature accompanying the 
Minuteman states that it has three *‘UL-ap- 











provi outlet receptacles on the front 
panel, the device itself is not UL listed. 
Also on the front panel, three LEDs 
serve to monitor the device’s function. A 
green diode indicates that AC power is 
alive and well, a flashing yellow diode in- 
dicates that the battery supply is in service, 
and a flashing red diode gives a nominal 2- 
minute warning before power runs out. 


a The Minuteman’s 
integrated circuits of inter- 
nal circuitry have had their 
identifying markings 


removed, making repairs 
achancy affair. 


A fuseholder (protecting the primary) 
and two additional controls also bedeck the 
front panel: a red button to silence the pow- 
er failure alarm (which becomes intermit- 
tent when 2 minutes of power remain) and 
an on/off rocker switch. A large fuseholder 
(nonstandard), terminals for an external 
24-volt battery, and two large heat sinks 
are mounted on the rear. 

Metal-oxide varistors, visible inside the 
unit, apparently serve as surge suppres- 
sors. The manufacturer also claims three 
stages of power conditioning. 

Despite its ability to carry a load for 53 
minutes, the Minuteman’s test results were 
disappointing. It is apparently overregulat- 
ed, increasing its output voltage to a dan- 
gerous 138 volts under load, as the battery 
charge diminishes. Despite Para Systems’ 
claimed switching time of | to 4 millisec- 
onds, under power-sag conditions the 
Minuteman required almost 36 millisec- 
onds to switch to standby power. During a 
simulated blackout, switching took 8.4 
milliseconds (worst case). The output 
waveform is very ragged and is not syn- 
chronized to the power line. 

Because of its questionable perfor- 
mance, its doubtful serviceability, and its 
lack of UL listing, the Minuteman rates as 
asubstandard power-protection selection. 
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SPS-400 


Though somewhat large (15 inches high 
by 7 inches wide by 18 inches deep) for its 
AT-sufficient 400 VA power rating, Sola 
Electric’s SPS-400 will provide over an 
hour of sine-wave backup power to a stan- 
dard XT. Alas, the SPS-400 lumbers along 
when it comes to switching its output when 
the power fails and is unable to keep an XT 
with a Zenith power supply operating. 

The SPS-400 exhibited definite prob- 
lems handling lower-than-normal voltage 
conditions. After switching over to battery 
power, it required several cycles for its 


output voltage to increase to its nominal | 


level. During the transition between line 
and battery power, some strange wave- 
forms were observed. The problem ap- 
pears to be that although the SPS-400 is 
synchronized to the power line, it often 
(but not always) switched on 180 degrees 
out of phase. 

The SPS-400 is also somewhat reluc- 
tant to switch to battery power. Despite its 
‘specifications, which call for switching 
when utility power dips 15 percent below 
the nominal 120 line voltage, the test unit 
would not switch until power dipped to 98 
volts. Moreover, switching time itself 
rates as only mediocre, 38.6 milliseconds 
during a simulated brownout, almost 17 
milliseconds (the worst case) during a 
blackout. 

Two standard grounded outlets are pro- 
vided on the back panel. Also there are a 5- 
amp fuse in the primary circuit and a Ya- 
inch phone jack for connection of a remote 
power-failure indicator. 

The SPS-400 also has an intemal-loss- 
of-power indicator—a beeper that sounds 
for approximately 1 second every 20 sec- 
onds. This indicator may well be superflu- 
ous, however, considering the cacophony 


the SPS-400 creates when generating its | 


own power. Besides the roar of its intemal 
fan, it emits a loud electro-oscilliatory 
whine. In normal operation with line volt- 
age, however, it is very quiet and would be 
a reasonable deskside companion. 

The SPS-400 is well made, with a stur- 
dy welded-steel chassis under its steel 
case. The botton: channel of the chassis is 
connected with a series pair of 28-amp- 
hour (that means big) gel-cell batteries; the 
top contains one large circuit board, a 





transformer, and the fan. 

The only user control is an on/off rocker 
switch on the front panel that illuminates to 
show that normal line voltage is present. 
The unit is UL listed. 

Although it is well made, the SPS- 
400’s performance does not recommend it 
for personal computer applications. 


Micro-250 


Imunelec’s Micro-250, now sold as the 


MS-300, is a likable, truly uninterruptible | 


power supply. Rated at 250 VA, it offers 
perfect protection for any PC or XT against 
any sort of power-line problem. 

Faults with the French-made Micro- 
250 are minor and in no way interfere with 
its operation or the protection it provides. 
Although Imunelec claims its output is 
pure sine wave, PC Magazine Labs test 


photographs show it to be severely | 


clipped, although no problem was ob- 
served in operating a PC with it. Rated 
voltage is 120, but nominal output voltage 
was somewhat lower, | 14 for most of the 
test period, rising somewhat as the battery 
discharged. The markings have been re- 
moved from several components, making 
outside service difficult. 

Although stylistically far removed from 
the look of a PC, the 5-inch-high by 15- 
inch-wide by 10%-inch-deep Micro-250 
would not look out of place on or under a 
desk. Its design and workmanship rate as 
top-notch. Inside the brown-enamel-fin- 
ished steel case are a pair of identical trans- 
formers, a couple of circuit boards, and a 
pair of batteries. The back panel is lined 
with heat sinks (watch out for the sharp 
edges!), supplemented by an intemal fan. 
The fan is genuinely quiet, probably inau- 
dible in the average office. 

The intemal batteries were sufficient to 
power an XT for 20 minutes. For longer 
periods of protection during prolonged 
outages, an external combined battery 
pack and charger is available. 

The Micro-250 has only one output re- 


ceptacle. Two other small connectors dec- | 


orate the rear panel; however, their func- 
tion was not documented in the materials 
we received with the unit. An-AC tine fuse 
is provided on the rear panel; a battery fuse 
is located inside on one of the circuit 
boards. 








Three LED indicators monitor the func- 
tioning of the Micro-250. One indicates 
that AC power is available, another indi- 
cates it is not, and a third indicates over- 
loads. An intermittent beeper, which 
sounds about once every 8 seconds, indi- 
cates a power failure. The only user con- 
trol is a large, square nonilluminated on/ 
off push-button switch. 

The Micro-250 is UL listed, and it of- 
fers the ultimate in power protection in its 
power range. 


SR-30 

Sun Research’s SR-30 is a true uninterrup- 
tible power supply, converting battery DC 
to AC whether or not normal line voltage is 
present. It never switches, so its output is 





Pe 
FACT FILE 


| SPs-400 


Sola Electric 
| 1717 Busse Rd. 

Elk Grove Village, IL 60007 
| G12) 439-2800 

| List Price: $845 

In Short: The SPS-400 is well made, but its 
performance at lower-than-normal voltage 
conditions is unsatisfactory. Switch-on time 
is relatively slow. 

GIRCLE 674 ON READER SERVICE CARD. 





Imunelec Inc. 
517-G Acorn St. 
Deer Park, NY 11729 
(5t6) 667-1331 
List Price: $897 

| In Short: This French-made UPS, rated at 
790 VA, provides the ultimate in protection 
in its power range. Any PC will be well pro- 
tected from any kind of power irregularity. 
The unit is now sold as the MS-300. 


(603) 859-7110 

List Price: $995 

In Short: Its noise and large size relegate the 
SR-30 wo a place far from the desk, but this 
UPS would be a formidalyle contender if the 
supplied battery were of higher quality. 


CIRCLE 688 ON READER SERVICE CARD 
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never interrupted, even for a moment. 

For its power rating, 300 VA, the SR- 
30 is large (16 inches high by 9! inches 
wide by 25 inches deep) and heavy, de- 
signed to sit on the floor (and a sound one 
at that). It’s also noisy; its cooling fan runs 
constantly. The noise and its appearance, 
like a piece of hefty lab gear, probably rule 
out installing it next to or near a desk; it’s 
more of a candidate for the lab, power 
closet, or wherever you keep your primary 
network server. 

Inside its aluminum case, the SR-30 
looks like a piece of custom-made lab 
equipment, with no fewer than six circuit 
boards and a nest of bundled wiring. Deco- 
rating the front panel are a meter that reads 
the supplied current; a power switch, and 
indicators for high and low battery condi- 
tion, charge, whether the inverter is oper- 
ating, thermal overload, and whether pow- 
er is actually being supplied. The rear 
panel holds two grounded outlets, a prima- 
ty circuit fuse, a circuit breaker, and con- 
nectors for external |2-volt batteries. 

The SR-30’s output is a clean sine 
wave. Because of its UPS design, it has no 
measurable switching time. Further, its 
voltage regulation is superb; it didn’t vary 
throughout the entire test range. 

The principal problem we encountered 
with the SR-30 stemmed from what was 
apparently a defective battery. After 4 
days of charging, it was capable of supply- 
ing our test XT for only about 30 minutes. 
Also, the lower power/imminent failure 
warning came on quite prematurely. Sun 
recommends external batteries (marine 


type, deep cycle), and we have no doubt | 


that, equipped with them, the SR-30 
would be a formidable contender. 


Tr..£. a 
ofander 


Computer Power’s Defender is like a big 
brick. Big because its case measures 7 
inches high by 17 inches wide by 20 inches 
deep, and a brick because it just sits around 


bel ‘‘uninterruptible power supply’’ on the 
| front panel, it’s a standby supply, and 
| when power is available it does little more 
than charge its 12 batteries. 

When power fails, it snaps into action, 
supplying up to 600 VA with enough re- 
serve to run a standard XT for nearly 3 








noiselessly. That’s because, despite the la- | 





From left to right: Sun Research's SR-30, Sola Electric’ s SPS-400, Computer Power's Defender. 
Topaz’ s Powermaker 84864, and Imunelec's Micro-250. 


power quickly, inunder 5 milliseconds ina 
blackout and just under 30 when the volt- 
age sags, it’s not fast enough to keep a Ze- 
nith-equipped XT from crashing. 

The output waveform when the battery 
supply is active is a clipped sine wave; out- 
put voltage with an XT as the load is well 
regulated at about 123 volts. It’s sensitive 
to the slightest dips, switching on at 109 
volts and off at 118, which means it may 
well operate on batteries for quite some 
time after normal electricity returs. When 
its battery supply is not active, the Defend- 
er does not regulate line voltage. 

The single user control is an on/off 
rocker switch on the front panel. A green 
light above it indicates normal line current 
is available; a red lamp below indicates the 
battery supply is active. 

Four grounded outlets are available on 
the rear panel, as is a primary circuit fuse 
and a connector for a remote alarm. SPDT 
(single pole double throw) contacts are 
provided. The battery circuitry is protected 
by an intemal fuse. Although there is an in- 
ternal alarm, it might be unnecessary be- 
cause of the commotion the Defender 
makes when generating its own Power—a 


hours. Alas, although it switches to battery | wind-machine-style fan accompanies a 


plaintive electrical whine. 
The circuitry inside is nicely laid out 
with the dozen batteries, connected so as to 


| give twin 36-volt banks on the left, trans- 








former, fan, and active circuitry on the 
right. No sound isolation is used in the 
unit, and the electrical assembly, directly 
mounted on its own subassembly, is di- 
rectly mounted to the chassis. The Defend- 
eris not UL listed. 


FACT FILE 


Defender 

Computer Power Inc. 

124 W. Main St. 

High Bridge, NJ 08829 

(800) 526-5088 

(201) 638-8000 

List Price: $1,000 

In Short: The Defender holds enough re- 
serve to keep an XT alive for 3 hours after the 
lights go out and is very sensitive to slight 
dips in voltage. Its switch-on time is fast but 
not fast enough to accommodate a Zenith- 
powered system. 
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When I saw 
what Freelance’. 
graphics 

could do 

for our 
Customers, 

I said 


‘Let's be 
partners,” 





XN a 









ave been telling us that the next thing they want from Lotus is more and better graphics. 

e at Lotus agreed. 

o when word of our merger talks with GCI, the makers of Freelance, hit the street, no one seemed 
surprised. it was a natural for the leader in business software to join up with the highest-rated, most com- 
plete graphics software package on the market. 

Freelance. it's that good. And that different. 

Only Freelance brings together the whole list of graphics capabilities for presentations and everyday 
communications. In just one package. 

There's chart editing, word charts, and the drawing tools to create your own images. There's a huge 
library of pictures, symbols and maps, so you don't have to be an artist to produce like one. And you can 
bring 1-2- or Symphony < charts right into Freelance for enhancements you didn't think were possible. 

Ofcourse, everyone's read what the press has been saying: PC Magazine included it among their 
“Best of 1985." PC World named it “Pacesetter Product of 1986” because of its outstanding depth and 
ease-of-use. The Datapro Report spent 12 pages explaining why Freelance deserves their highest graphics 
product rating ever. 

But some things you just have to discover for yourself. 

So i tried Freelance. 

As soon as | began, | could see that Freelance was different. 
For one thing, its Lotus-style menu lets anyone who's 
ever worked with 1-2-3 or Symphony start creating 
almost immediately. 

in less than ten minutes | was able to take a routine Sym- 
phony chart and turn it into this. How much easier can it get? 
I was So impressed, | showed it to our marketing group. They 
already knew all 
about Freelance: They'd been using it in presentations for months. 

They even took what I'd just done and turned it into a presenta- 
tion-quality slide. Total time: Seven minutes. 

Then to prove that fancy graphics are no longer reserved for 
stuffy presentations, they pulled out this simple diagram. Using stored 
symbols, our logo and 
simple drawing com- 
mands, it took only 
a few minutes from 
concept to final copy. 
Instant diagram! 

My conclusion? Freelance is the |-2-3 and Symphony of 
graphics, all rolled up in one great product. 

My suggestion? If you're looking for a business graphics 
package that’s powerful enough for presentations and conve- 
nient enough for everyday communications, do what Lotus 
did: Buy Freelance. 





——_— 





Lotus/Graphic Communications 


200 Fifth Avenue Waltham, MA 02254 617-890-8778 


CIRCLE 368 ON READER SERVICE CARD 


{C} 1986 Lotus Development Curporation 
1-2-3, Symphony, Lotus and Freelance are regisiered trademarks of Lotus Development Corporation 


& BACKUP POWER 


Clockwise from the top: Triad Power Systems’ Tri-U PS 300+ 600, Triad’ s Tri-UPS 600+ 600, 
Electronic Specialists’ SineUPS SU-250, and Sola Electric’ s MINI UPS 400. 


Pawermakoer R4R864 


Topaz’s Powermaker 84864 is a standby 
power supply, in more ways than one. It 
switches to battery power during outages, 
and its tall, narrow case will be most at 
home standing by your desk. 

The Powermaker’s apparent design 
goal was ease of use. It features one con- 
trol, an on/off switch, and two indicators: a 
light in the switch indicating power is 
available and a waming beeper that sounds 
once every 8 seconds to indicate that the 
Powermaker is indeed making its own 
power. An optically isolated circuit for an 
external warning device is also available. 

Four power receptacles are provided on 
| the rear panel, where a replaceable prima- 
| Ty line fuse is also located. 

The Powermaker is a heavy-duty de- 
vice, rated at 800 VA and able to min an 
XT for 2 hours and 20 minutes in case of an 
outage. Inside its case, the output transis- 
tors in the inverter are fan cooled, and the 
hefty inverter makes an audible whine dur- 
ing operation. (It’s silent when line voltage 
is available.) 

When tripped on by a voltage dip to be- 
low 105 volts or total power failure, the 








unit switches on quickly , 10 milliseconds 
worst case—although it may require one- 
half to one full cycle for its synchronized, | 
clipped-sine-wave output to fully stabilize. 
Voltage regulation is superb. 

The Powermaker performs a self-test 
when it is initially connected to its load, 
supplying battery power for about 3 sec- 
onds before switching over to line power. 
About the only thing lacking is some indi- 
cation that the battery charge is running 
low. 

UL listed, the Powermaker 84864 is a 
suitable standby power source for large in- 
Stallations where its large reserves can be 
put to use, although not with systems using 
Zenith-equipped XTs. 


1 ho oc AFH 
SinelJ CT J.9: 


h ~E/R RF ES ta? 
A true UPS, Electronic Specialists’ Sine- 
UPS SU-250 is capable of supplying 250 
watts of near-sine-wave (severely clipped) 
power and running a 135-watt XT for al- 
most 15 minutes on its intemal batteries. 
Compared with other UPS designs, the 
SineUPS regulates its output poorly. Dur- 





ing its 15 minutes of battery operation, its 
output voltage fell from 112 volts, already 


low, to 101 volts, a point at which comput- 
ing is tentative at best. 

Nevertheless, it runs as a UPS should. 
There was no difference in its output 
whether or not AC input power was pres- 
ent. It will keep any PC—including a Ze- 
nith-equipped XT—on through brief 
blackouts. 

Perhaps the most novel part of the Sine- 
UPS design is its use of a stack of toroidal 
transformers. Little benefit seems gained 
by the design, however, in that the Sine- 
UPS is still bulky, 10 inches high by 10 
inches wide by 22 inches deep, and rela- 
tively noisy for a fanless design. The trans- 
formers are the chief contributors to the 
AC hum the unit emits. Otherwise, the 
SineUPS’s internal design and construc- 
tion is cluttered but workmanlike. 

The front panel holds two switches: one 
turns the SineUPS and devices connected 
to it on and off; the other is a momentary- 
action test switch that temporarily discon- 
nects the AC input from the battery system 
to verify that all is working well. 

Several LEDs on the front panel moni- 
tor the SineUPS’s operation. One green 
LED indicates that the AC line is present, 
another shows that the internal batteries are 
being charged. Red LEDs illuminate when 
the remaining battery charge is getting low 
or when the system is overloaded. 

The front-panel beeper supplements the 
LEDs. It was apparently defective in the 
evaluation unit: it emitted a single, soft, 
hyenalike laugh when power failed (or 
dipped below 101 volts) and remained si- 
lent thereafter. In theory, it should have 


| sounded before the SineUPS shut down 


because of battery discharge. It did not. 
External alarm contacts are not available. 

Four grounded outlets are mounted on 
the front panel. The rear of the unit is de- 
voted to a large heat sink, a noise filter, a 
single circuit breaker protecting the input 
line, and two jacks for the LightUPS sys- 
tem, a low-voltage output designed to op- 
erate a workstation light during power fail- 
ures. The SineUPS is not UL listed. 


TH TMel 2nAN ss 


ann 
= o! <i 


As its name implies, Triad Power Sys- 
tems’ Tri-UPS 300+ 600 is a true uninter- 
ruptible power supply able to supply 300 
VA (240 watts) of battery power continu- 
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ously. It has sufficient reserves to keep any 
variety of XT running for a full 52 minutes 
after utility power fails. 

Only inches smaller than the size of a 
PC system unit, 5 inches high by 17 inches 
wide by 16 inches deep, the Tri-UPS | 


' FILE 


Powermaker 84864 

Topaz Inc. 

9150 Topaz Way 

San Diego, CA 92123 

(619) 569-7982 

List Price: $1,020 

in Short: Topaz’s SPS, rated at 850 VA, is 
designed for heavy-duty use, It will keep a 
standard XT glowing for 2 hours 20 minutes, 
and its voltage regulation is superb. 

CIRCLE 690 ON READER SERVICE CARD 


SineUPS SU-250 

Electronic Spectalists Inc 

171 S. Main St 

Natick, MA 01760 

{800) 225-4876 

Lis! Price: $1,095 

in Short: The SincUPS does not regulate its 
output as well as most other UPSs, but it runs 
well enough to keep any PC, including Ze- 
nith-powered units, functioning in a blackout 
situation. 

CIRCLE 672 ON READER SERVICE CARD. 


Tri-UPS 300+ 600 
Triad Power Systems 

| 10362 Miller Rd. 
Dallas, TX 75238 
(214) 341-8700 
List Price: $1,095 
in Short: This is a UPS that scores highly in 
the design, workmanship, voltage regulation, 
and power departments. Its informative LED 
bar graphs are a welcome departure from the 
AypivalTlasting iidicated fights. 
CIRCLE 678 ON READER SERVICE CARD. 


Tri-UPS 600+ 600 

Triad Power Systems 

10362 Miller Rd. 

Dallas, TX 75238 

{214) 341-8700 

List Price: $1,495 

In Short: The Tri-UPS 600+ 600 is large and 
powerful enough to protect almost any PC, 
XT, or AT from sudden power loss, and its 
excellent switch-on time ts fast enough to ac- 
commodate the especially sensitive Zenith 
power supply. 

CIRCLE 678 ON READER SERVICE CARD. 
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‘= The Tri-UPS 
300+ 600’s indicators are 
much more informative 

| than a single LED. 


300+600 also features two conditioned 
(but not battery-backed-up) outlets for nun- 
ning noncritical peripherals. Four red 
rocker switches on the front panel allow 
you to switch each individual outlet on and 
offs needed. A master on/off switchis lo- 
cated on the back. The Tri-UPS 300+600 
can thus serve admirably as a power distri- 
bution center. 

The front panel also holds an additional 
indicator panel with two LED bar graphs 
that show the amount of battery charge re- 
maining and the magnitude of the electri- 





cal load the UPS section is supplying. 
These indicators are welcome in that they 
are much more informative than the single 
flashing LED used by most standby sup- 
plies. PC Magazine Labs technicians were 
not reassured when the battery-level indi- | 
cator dropped to about half-scale after but | 
a few minutes of operation. Nonetheless, | 
the Tri-UPS 300+600 kept running for a 
long time afterward. 

Output voltage is well regulated at 115 
volts; it didn't change over the entire peri- 
od of backup operation. The output wave- 
form is a reduced-duty-cycle square wave 
with peak and RMS values approximating 
those of a true sine wave. 

A continuous warning tone sounds 
when line voltage dips below about 76 
volts (remember, because this is a true 
UPS, the output never switches). This 
warning can be defeated by pressing a but- 
ton on the front panel. 

Inside the steel case, the design and 
workmanship rate as among the best. All 
components on the single large circuit 
board are plainly labeled. Sharing the in- 
side are three series-connected, gelled- 
electrolyte batteries and a single large 
transformer. A low-speed, audible (but 
barely so) fan keeps everything cool. 





ently protected by a large RFI filter and a 
varistor. The single fuse in the rear panel 
disconnected only the conditioned out- 
puts, an unusual design. No fuse or circuit 
breaker is apparent in the battery-backed- 
up circuitry. The device is UL listed. 

Triad Power Systems’ Tri-UPS 
300+ 600 would be an excellent choice for 
backing up any PC or XT. 


Tri-UPS 600+600 

A true UPS, Triad Power Systems’ Tri- 
UPS 600+600 is powerful enough to nin 
almost any PC, XT, or AT system with a 


_ rating of 600 VA (480 watts). Its full front- 


panel switching center and extra line-con- 
ditioned (though not uninterruptible) out- 
lets make it a complete power-control 
system. 

A relatively big unit, about the same 
size as a PC system unit (5 inches high by 
19% inches wide by 1714 inches deep), the 
Tri-UPS 600+600 packs enough battery 
power—six separate gelled-electrolyte 
batteries—to run a 135-watt XT for almost 
2 hours. During that time, the protected 
computer gets pulse-width-regulated, 114- 
volt, square-wave power that varies not a 
volt. When the batteries are completely 
drained, the Tri-UPS 600+600 immedi- 
ately shuts down, and its output voltage al- 
most instantly falls to about “oq volt, so 
that there is never any chance of equipment 
damage. 

Two uninterruptible grounded outlets 
on the back panel are each controlled by a 
separate, illuminated red rocker switch on 
the front panel. Two other convenience 
outlets on the rear panel are also individ- 
ually controlled from the front. These con- 
venience outlets are protected against 
overvoltage transients. An overall master 
switch on the rear controls all outlets. 

A rear-panel fuse protects only the con- 
venience outlets. Internal fuses supply the 
current limiting for the UPS circuitry. 

The two handles on the rear panel are 
far from being the decorative device often 
appended to home stereo equipment. They 
offer a good means of moving the heavy 
beast around. Two LED bar graph indica- 
tors on the front panel indicate battery con- 
dition and the UPS load. 

When line voltage falls below 76 volts, 


The “conditioned” outputs are appar- + a contifuous-tone alam soutds. Itswiteh- 
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HARD DISK PROFESSIONALS 


Full Documentati 


eo 
For!BM: PC or Compaq Portable 


3%" harddisk 


Western Digita! 
controller 


Installs in minutes 
Boots from Flash Card 


® One Year Warranty 
¢ Patented headlifters that 
Prevents Head Crash 
¢® Shock Mounted 
C¢AQ 
20 MB (65ms Average Access Time).. 42 = GD 








Hard Disk Kits 


forIBM. AT 














Convert your PC toan XT with our 
hard disk kit. Complete with hard 
disk controller, cables, manual, 
mounting hardware and 
easy-to-use software. os 


te. eee 
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High performance, fastaccess 
Includes: cables, manual and 
mounting rails. 


20MB... 
30MB. . 










“Personal Computer Products”| 


12303-G Technology Austin, TX. 78727 












ion ¢ Illustrated Manuals ¢ One Year Warranty ¢ Toll Free Tech Supporti 


Kit includes 32” shock 
mounted hard disk, hard 
disk controller, cables, 
manual and software. 
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Call Toll Free: 
800-531-5475 
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Tech Support In Texas Call: 
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“CAREER STARTER KIT” Standard- 286 
Everything You Need To Begin Serious Computing Immediately!! 


Computer: tam compatibte Turbo-8 system with 
Inial 8088-2 (4 77-8 MHz, keyboard selectable} 256K RAM 
axpandabie to 1 MB on mainboard Cloci/calendar, game 
port and 8 axpansion slols on main board Hatt height, 
double-sided diskalte drive, disketta drive controliey, 
monochrome adapter card with paratiel port 135 wall 
Power supply and AT:» siyle keyboard 









24monthly payments & appreved credit, 










* Intel 80286 processor 
* 8MH2zOptlonincluded 
at No ExtraCharge 
* MSDOS3 tincluded 
f * 640K RAMon motherboard 


f 
* 1.2MB Floppy Controller fi : : 
® Dual Floppy & Hard Drive ; a. Ye 
controller 


Monitor ign resolution (750x250) amber ® Clock/Calendar with 


monochrome monitor with 12‘ display screen battary backup $ 4 3 cw 5 


Printer: 120 ces dot matnx 80 column prntar with 
friction and Iractor feed and all points addressable By 
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Software: wicrosott MS00S3 1,GW Basic, ZEN 
Word (word processing & spell checker) ZEN Calc (spread 
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@ BACKUP POWER 


es off when line voltage reaches 99 volts or 
when defeated by a button on the front 
panel. 

Overall construction is very good. All 
the active circuitry is contained on one 
large circuit board, to which are attached 
several large heat sinks for power semi- 
conductors. These are cooled by a fan 
which, in the evaluation unit, was very 
noisy and possibly defective. 

UL listed, the Tri-UPS 600+600 is 
Suitable for protecting any computer sys- 
tem and will not fail you if you have a Ze- 
nith-equipped XT. 


MINI UPS 400 

Although the specifications of Sola Elec- 
tric’s MINI UPS 400 make it seem like a 
premier personal computer UPS, its idio- 
syncracies overrule its utility. On paper, 
the numbers are impressive. The MINI 
UPS is rated as more than capable of run- 
ning any PC system at 400 VA (320 watts) 
with enough reserves to keep a 135-watt 
XT purring happily for about 77 minutes. 

The unit is big for its rating—1I2 inches 
high by I2 inches wide by 20 inches deep. 
A true UPS, it never needs to switch to bat- 
tery power, and so it will keep even a Ze- 
nith-equipped XT operating during a 
blackout. Its clipped-sine-wave output is 
well regulated, never varying from 116 
volts during the backup period. 

Getting a computer connected to the 
MINI UPS is another matter. You cannot 
(at least, you should not) use the on/off 
switch on the front of the MINI UPS to 
control your computer system. The MINI 


lire 
a 
OAC SEs ee 

MINI UPS 400 a > 
Sola Electric 
1717 Busse Rd. 
Etk Grove Village, IL 60007 
(312) 439-2800 
List Price: $1,716 
in Short: The MiNi UPS is loo temperamen- 
tal to merit an endorsement. lH requires voit- 
age build-up ume and therefore does not al- 
low the PC to boot up properiy. The 
perforated casing keeps the unit cool bul un- 
sightly. 
CIRCLE 875 ON READER SERVICE CARD 
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UPS has a substantial “‘walk-up’’ period 
during which its output voltage builds to its 
nominal value. Thus, for the first few sec- 
onds (up to about 10) its output is well be- 
low what a PC requires. 

Even once the MINI UPS stabilized, 
PC Magazine Labs technicians had prob- 
lems getting the test XT running. Turning 
on the system unit and monitor simulta- 
neously caused enough of a sag in output 
that the computer would not boot. The 
technicians had to switch on the computer 
and monitor separately to get the system 
working at all. 

As for its physical appearance, the 
MINI UPS is more caged than packaged. 
Its case is almost entirely perforated. Al- 
though perhaps too unaesthetic to install 
near your desk, the unit is ventilated well 
enough to not require a fan, a design that 
should increase reliability and reduce 





= Even once the MINI 
UPS 400 stabilized, 

PC Magazine Labs 
technicians had 
problems getting the test 
XT running. 


noise. Alas, even without a fan the MINI 
UPS is noisy, emitting a constant loud (and 
objectionable) inverter whine. 

All the essential controls and connec- 
tions are located on the device’s front pan- 
el, including two grounded outlets, a fuse 


in the input line, an on/off switch, and | 


lights indicating that line voltage is pre- 
sent, that the internal battery charger is op- 
erating, and that the internal inverter is 
functioning properly. 

On the rear panel is an inverter-defeat 
switch (for safe storage), a jack for an ex- 
ternal alarm, a battery fuse, and connec- 
tions for external auxiliary batteries to sup- 
plement the 36 sealed lead-acid cells in the 
bottom of the unit. 

Overall, the MINI UPS appears too 
temperamental for PC installations. 








Benchmark-Testing 
Backup Power Systems 


(C Magazine Labs evaluated all the back- 

up power systems, whether standby or 
uninterruptible, using the same test proce- 
dure. 

Line voltage regulation was monitored by 
varying the input voltage with a Variae and 
observing the output of each unit with a 
8810A/Digital Multimeter laboratory RMS 
voltmeter. Voltage regulation during battery 
Operation was monitored by the same meter. 

Waveform was determined by monitoring 


| the output of the backup device with a Tek- 





tonix 100-MHz Dual-Trace Digital-Storage 
oscilloscope. 


TRANSFER TIMES 


Transfer times were measured by using 
one trace from the oscilloscope to monitor 
line input to the backup device, while the oth- 
er trace monitored output. The results, shown 
on the oscilloscope screen, were photo- 
graphed, and the times were computed by di- 
rect measurement. The photographs were 
also used to determine whether the output was 
synchronized to the power line. The transfer 
times given in the test results chart on the fac- 
ing page represent measurements made dur- 
ing brownouts. when input voltage was re- 
duced to 100 volts for several cycles, and 
blackouts, when input power was totally in- 
terrupted. In both cases, faster is bener. 


BACKUP TIME 


Backup devices were also checked for 
their ability to keep two standard XTs operat- 
ing. One XT was equipped with a Zenith- 
manufactured power supply, the other with a 
power supply manufactured by Astec. 

Each backup device was charged for at 
least the manufacturer's recommended period 
fora full charge, then allowed to power a 135- 
watt XT (Astec-powered) until failure. The 
total time the XT was able to operate is given 
in the test results chart. 


Idling shows the amount of power that a 
unit required during no-load idle operation 
with baneries at full charge. A lower figure 
represents a more efficient unit. 

—Winn L. Rosch 


[J Blackout time 


[-] Brownout time 


TRANSFER TIMES 
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Clockwise from the upper right: Imunelec's Series 01, Clary Corp.'s OnGuard 600VA, Isoreg 
Corp.'s Isoguard 500VA, und Computer Power's Computersave. 


= : Ata 
OnCuard 600V A 


Clary Corp.'s OnGuard 600VA has the 
makings of the perfect UPS: it’s function- 
ally invisible. Whether or not line voltage 
is available, it constantly supplies up to 
600 VA of nearly pure sine-wave power at 
an almost unvarying 120 volts. It proved 
itself capable of running a 135-watt PC- 
XT for almost 3 hours (171 minutes to be 
precise) using its internal gelled-electro- 
lyte batteries. 

Although big (16% inches high by 9! 
inches wide by 281% inches deep), the On- 
Guard rates as a comfortable deskside 
companion. It’s pleasantly styled and 
makes no noise except for the subtle spin- 
ning of its cooling fan (likely quieter than 
the computer it is protecting). 

When the power fails or line voltage 
drops below 66 volts, almost nothing 
changes—a couple of indicators go out 
and an alarm sounds once every 10 sec- 
onds, Otherwise there are no clicks, dips, 
or flashes and no discernible change in the 
OnGuard’s output. Even a Zenith- 
equipped XT will keep going without a 
problem. 

Six front-panel indicators allow you to 





monitor the condition of both utility and 
backup power. Three green lamps indicate 
that the inverter is working, that utility 
power is available, and that the battery has 
sufficient charge. Three red lamps warm of 
overloads, low battery. or a ‘*bypass"" 
condition. 

Bypass means that the OnGuard has 
connected its output directly to the power 
line because of an internal problem. Thus, 
even if the OnGuard fails, you can keep 
computing. (During testing, the bypass 
lamp flickered when an XT system was 
tumed on, but no problems developed.) 


The OnGuard's rear panel has four | 


grounded outlets, a circuit breaker (which 
merely disconnects line voltage but does 
not switch off the OnGuard), and a termi- 
nal strip for external connections. Screw 
terminals are provided for remote opera- 
tion (which is one way to defeat inverter 
operation) and extemal alarms for power 
failure. low battery. and internal failure. 

Although not UL listed (the identifica- 
tion plate states only ‘UL Design’’), the 
OnGuard seems capable of securely sup- 
plying genuinely uninterruptible power to 
all but the most elaborate personal comput- 
er systems. 





Isncnard SOOV A 


BSN A . ea 


A truly uninterruptible power supply, 
Isoreg Corp.'s Isoguard 500VA will han- 
dle loads of up to 500 VA and keep an ordi- 
nary XT running for almost SO minutes. Its 
almost-sine-wave output (distortion well 
exceeds the 3-percent figure claimed) and 
high-quality construction make it a good 
choice for a protection device. It lacks only 
a UL listing for your peace of mind and a 
quiet fan for just plain peace. 

The Isoguard’s heavy aluminum case, 
7 inches high by 17 inches wide by 18% 
inches deep, resembles laboratory equip- 
ment more than anything else (except for 
its unusual brown-beige and chocolate- 
brown color scheme). Its internal con- 
struction matches the styling: neatly done 
with an attention to detail. 

The rear of the chassis is lined with 
gelled-electrolyte batteries; transformers 
and high-power active circuitry dominate 
the center; and relays (solid state and me- 
chanical) and a couple of circuit boards of 
control electronics fill the front. The noisy 
fan—a high-speed AC model—is buried 
deep inside and blows directly across the 


FE ARCET SRF” SESE: 


OnGuard 600VA 

Clary Corp. 

320 W. Clary Ave. 

San Gabriel, CA 91776 

(818) 287-6111 

List Price: $1,895 

In Short: No UPS is more unobtrusive than 
the OnGuard. Its smooth operation will keep 
a 135-watt XT going for almosi 3 hours, and 
it does it quietly. It even has the capability to 
bypass itself if an intemal problem develops. 
CIRCLE 667 ON READER SERVICE CARO 





Littleton, MA 01460 

(617) 486-9483 

List Price: $1,933 

In Short: Despite a noisy fan and the lack of 
a UL listing, the SOOVA performs almost 
flawlessly and will keep an ordinary XT 
running for 50 minutes. li is well designed 
and shows attention to manufacturing detail. 
GIRCLE G01 ONREADERSERVICECARD 
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With BackTrack there's 
no need for you to back up. 
Yourcomputer doesit 
automatically as you go. 





Uf power failure 


doesnt get you, 

human error will, 

Either way, when 
00 your hard disk 


crashes, you ll swear 

BackTrack is the 
smartest $129 you 
ever spent. 






















BackTrack from Tallgrass 
is the most powerful PC 
backup software ever writ- 
ten. Yet it’s easy to 
use and positively 
fail-safe. 

Backing up your hard 
disk is no fun, too time 
consuming and — worst 


ofall —such a bother 
that you're likely tojust BackTrack is 





running. Instead of down and out. 
Frankly, it’s $129 of data insurance 
you can't afford to be without. 
How BackTrack Works. 
BackTrack autoinatically backs up 
your hard disk, while you work. It 
won't slow you down or interfere with 
your programs. You ll never know it’s 
there — until you need it. 
Installation and orientation are 
quick and easy — simplified by our plain- 


Why you need BackTrack — NOW! 
If your PC has a hard disk, you're 
sitting ona time bomh, just waiting for 
a power outage, mechanical failure 
or operator error to wipe out weeks or 
months of work. 

You know you should back up. 
But, human nature being what it is, 
you don't. At least not often enough. 

Instead, rely on BackTrack. Order 

your copy today. If you're not com- 






























skip it. the 100% software language documentation and on-line ey satisfied, return it aig ey 
That's why we've solution to backup, help text. (30) days for ac omplete re fund i. 
made backup automat- dust load it onto Set up BackTrack once. Use your of the ordering information you need 


ic with BackTrack™ It your hard disk once floppy drive for backups — or des is in the coupon below. 
works invisibly in the is jad 2 ignate a second hard disk or a Tallgrass 
backgraund. So when- ic i tape system as your backup drive. Set 
ever you need to recover a damaged BackTrack to back up at regular inter 
file—or an entire hard disk’s data — vals or specific times of the day. Back 
BackTrack has got you covered. up your entire hard disk or selected 
Tallgrass has been backing up PC directories or files. You decide and 
hard disks longer than anyone. Now, BackTrack will remember. 
even if you aren't ready for one of our Every day BackTrack backs up your 
cartridge tape systems, new or changed files whenever your 
BACH TRACK, _ == BackTrack can keep system is idle. It's easy. BackTrack even 
i 6 you up and prompts you to insert an empty disk- 
ette when the current one fills up and 
prevents you from accidentally 
using a non-backup diskette. 
Unlike less powerful backup 
programs, BackTrack lets you 
work directly from your backup 
diskettes — without restoring 
them first. So even if your hard 
disk is down, you're not! 


CIRCLE 215 ON READER SERVICE CARD 





















Here’s How to Order 


Rush me BackTrack, the best backup software 
on earth! To order by phone, have your credit 
card ready, call: 1-800-228-DISK, To order by 

mail, send coupon to 14100 West $2nd St., Overland 
Park, KS 66214. Attn: Telemarketing. 





BackTrack @ $129 per copy $ 
Kansas residents, add 4's sales tax 


10 Ways BackTrack 


Gives You More. 


1. Starts by itself every time 
ou turn on your PC. | 

2. Backs up during the day 

: when your Saul a is idle. 
3. Backs up new or changed files every half hour. 
Interval is changeable and total backup is available 
at any time. 

. Fully menu driven with complete help text. 

. Backuyi files are in original file and directory 
structure, so you can use them directly off the 
backup diskettes or tapes without restoring. 


Total Amount (a 
(Price includes shipping.) 


Payment (circleone}; VISA, MC/Check 
Credit Card Expiration Date: — —___/ _____. 
Card “ 


Signature. 








i Send ine _____ copies of 












BackTrack takes zero time from 

your busy day. It works behind 

the scenes to keep your impor- 
ant file s backed up. 













oF 






Corporate Buyers: 
Protect your corporallon’s PC data by 
standardizing on BackTrack. Call ns 




















6, Automatically divides filesinto segments if at 1-800-228-DISK for special site 
they won't fit on one diskette. licensing pricing. 
7. Compatible with most application programs, 30-Day Money-Back Guarantee 
including RAM-residen! programs like SideKick™ If, within thirty (30) days of purchase, 
8. Restores one file, an entire directory, or the whole you're not completely satisfied, please 
hard disk. call our Customer Service Departinent and 
9, Not copy protected, we'll gladly arrange a refund. 
10, 30-day money-hack guarantee. 


Company. 
Name. 
Shipping Address. 
City, State, Zip 
Telephone ( } 
TALLGRASS 
TECHNOLOGIES 


‘When [t's Worth Saving. 





Key Specifications 
Computer: IBM PE, XT, AT, Compaq and PC compatibles Operating 
System: DOS 2.0 through 3.1. Backup Drive: Sia or high capacity 
floppy. Tullerass PC/T*tapeaystem Fixed or rr ible ha: 

tisk emulation tapes Memory Reqnlrements: 
resident) ifbacking uptodisk 52K RAM(IG2K 5 
up to PC/Ttape system Primary Hard Disk: Int 
fixed or removable drive. 

kof intern 
mark of B 
¥ ack “are tn 
Produc Reations subje 
© 1990 Tallgrasa Tech mol 
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PC UPS/SPS Devices: Summary of Features 


‘Product/ Rated Alarm Runs Zenith- UL 
Manutacturer Price VA‘ Type Outlets audible External XT listed Comments 


MI 400 
Meinck Inc. $495 400 SPS 2 
330 XT + 
American Power Conversion Corp. $499 300 SPS 
Grizzly VRS-UPS 
Electronic Protection Devices Inc. $595 SPS 
Powerhouse 300 
Dynatech Computer Power Inc. $595 SPS 
Emergency Powar System BC 425FC 
Tripp Lite $599 SPS 
SPS-300 
Sola Electric SPS 
SPR-350 
Elgar Corp. 350 SPS 
DataSaver 400 
Cuesta Systems Corp. 400 SPS 
SR-3 
Sun Research Inc. 300 SPS 
Minuteman 500 
Para Systems 500 SPS No No 
RBS = AC Zaro Switch 
Control Technology Inc. 500 SPS No No 
450 AT+ 
American Power Conversion Carp. 450 SPS No Yes 
SPS-400 
Sola Electric 400 SPS Yes 
Micro-250 
Imunelec Inc. 300 UPS Yes 
SR-30 
Sun Research Inc. 300 UPS No 
Defender 
Computer Power Inc. $1,000 600 SPS No 
Powermaker 84864 
Topaz Inc. $1,020 800 SPS No Yes 
SineUPS SU-250 
Electronic Specialists Inc. $1,095 250 UPS No No Rated in watts instead of VA 
Tri-UPS 300 + 600 
Triad Power Systems $1,095 300 UPS No Yes 2 convenience outlets 
Tri-UPS 600+ 600 
Triad Power Systems $1,495 600 UPS No : 2 convenience outlets 
MINI UPS 400 
Sola Electric $1,716 400 UPS No 
OnGuard 600VA 
Clary Corp. $1,895 600 UPS 4 Yes Yes 
Isoguard S00VA 
lsoreg Corp. $1,933 500 UPS 4 Yes No Yes 
Computersave 
Computer Power Inc. $2,050 750 UPS 4 Yes Yes Yes 
Series 01 
Imunelec Inc. $2,603 500 UPS 2 Yes No Yes 
“VA = volts x amperes [iH —indicates Editors Choice 


No No 


No No 


Yes No 


No No 


No No 


No Yes 


Yes No 
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No Yes _1 convenience outiet 
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No No __Load current meter 
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heat sink of the power semiconductors. It 
runs constantly. 

The front panel of the Isoguard is deco- 
rated with several LEDs. Two are green 
and indicate that all is well, one showing 
that line power is present and the other in- 
dicating that the inverter is supplying the 
load with fully protected, line-synchro- 
nized current. The rest of the LEDs are red 
and warn of various conditions: overloads, 
battery nearing exhaustion, overheating, 
and bypassing (or imminent bypassing) of 
the inverter. 

An alarm supplements these visual in- 
dicators with an intermittent double beep 
when the line voltage dips below 55 volts 
or stops entirely. The alarm cannot be de- 
feated. You can also install an RS-232 se- 
rial port to interface the power supply di- 
rectly to your computer. 

The rear panel sports four grounded 
outlets and jacks for adding external batter- 
ies. All four fuses are internal. A switch on 
the front panel turns the entire device (and, 
of course, its outputs) on and off. 

The only time the Isoguard didn’t oper- 
ate flawlessly was when it was switched 
off and then on again within 5 seconds; un- 
der these conditions, it would invariably 
come up in bypass mode, and the inverter 
would not start. 

If you don’t mind the fan noise and 
don’t demand a UL listing, the lsoguard is 
a good choice for a well-built UPS. 


Computersave 
A true heavyweight, Computer Power’s 
750 V A (600 watts) Computersave tips the 
scales at over (or tips over the scales at) 
100 pounds. A true UPS, it will continue 
to supply power without the briefest pause 
| for switching and run just about any per- 
sonal computer system through brief 
brownouts and blackouts. 

Despite its heft, however, the Compu- 
tersave doesn’t pack huge reserves. It was 
able to nin a single XT for only 12 min- 
utes. During that period, it supplied distor- 
tion-rich sine-wave power that was reason- 
ably well regulated at 121 volts. It is not 
UL listed. 

The short lifespan of its battery power 
can probably be attributed to a seemingly 
OPEC-influenced design that wastes ener- 
gy and creates more heat than power. Atan 





= Despite its heft, the 
Computersave doesn’t 


pack huge reserves. 


idle and with no load at all, the Computer- 
save draws 330 watts! 

Four backup-protected grounded out- 
lets are mounted on the front panel. Three 
lamps directly above the outlets monitor 
power conditions. A green light indicates 
that AC is being supplied to the outlets, 
yellow shows the internal inverter is work- 
ing, and red warns that the Computer- 
save’s inverter and UPS batteries have 
been bypassed. 

The inverter-on lamp is probably super- 
fluous. The inverter circuitry hums so 
loudly that only the deaf and the dead 
could mistake its status. 

A switch on the front panel turns the in- 
verter section on. When off, the front-pan- 
el outlets are connected directly to the in- 
put power line. Switching between 
inverter and line takes long enough that 
there’s a good chance a PC would shut 
down in the interval. 


On the rear panel, the Computersave | 


provides jacks for external batteries and an 
external alarm circuit (as well as two 
fuses). The internal alarm is a continuous 
tone that sounds when line voltage dips be- 
low 102 volts and becomes intermittent 
shortly before battery power is exhausted. 
The alarm cannot be defeated. 

The Computersave’s large case is a 
two-story affair. The top is well packed 
with circuitry, components, and a snarl of 
wiring. The bottom section is stuffed with 
sealed lead-calcium batteries. A fan on the 
back panel keeps everything cool and will 
raise the general noise level of any office. 
The Computersave is thus best hidden in a 
closet, if anywhere at ail. 


Series 01 

Ata rated 500 VA and able to mun an ordi- 
nary XT for over an hour and a half, Imun- 
elec’s Series 01 seems like overkill, but it 
fits the bill for a decked-out AT system. 





In many ways, the Series 01 is the Cad- 
illac of backup supplies. A true UPS, the 
big box—24 inches high by 12 inches wide 
by 15 inches deep—puts out a nearly per- 
fect sine wave. Voltage regulation is su- 
perb, varying not a bit from 118 volts, 
even with the widest swings in line voltage 
or changes in battery condition. 

The materials and construction inside 
bear out the powerful impression given by 
the massive cabinet. The bottom of the 
case is lined with four sealed lead-acid bat- 
teries; the top contains a hefty power trans- 
former, and the rest of the circuitry is 
spread throughout. 

It’s not perfect, however. In fact, the 
PC Magazine Labs technicians dubbed the 
Series 01 ‘‘the UPS from Hell’’ because it 
became so hot during operation. It’s also 
noisy, growling a steady-state 60-Hz elec- 
trical hum combined with the whir of its 
continuously running fan. Run it fora day, 
and you're certain to exile it to a closet or 
some area where it won’t disturb anyone. 

The principal control is an on/off toggle 
switch atop the cabinet. Two green LEDs 
indicate when normal line power is present 
and when battery-supplied current is avail- 


+O 
bi our FILE 


Power Inc. 
124 W. Main Si. 
High Bridge, NJ 08829 
(800) 526-5088 
(201) 638-8000 
List Price: $2,050 
In Short: This 100-pound behemoth per- 
forms as a UPS should, but it keeps an XT go- 
ing for only 12 minutes, The unil draws 330 
watts at rest, and its fan noise makes a closet 
almost mandatory. 
CIRCLE 671 ON READER SERVICE CARD 





Series 01 

Imunelec Inc. 

517-G Acom St. 

Deer Park, NY 11729 

(516) 667-1331 

List Price: $2,603 

In Short: The Series 01 would be almost per- 
fect if il didn'l get so noisy and so hot. Il puts 
Out a nearly perfect sine wave, and its voltage 
tegulation is superb. 


CIRCLE 683 ON READER SERVICE CARD 
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DO NOT DISTURB: 


When it comes to AC power, 
computers need peace and quiet.... 


4250 AT + 


UNINTERRUPTISLE POWER SOURCE 
AMERICAN POWER CONVERGION CORPORATION 





Shield your computer and irreplaceable data from all forrns of power 
disturbances including blackouts, brownouts, sags, surges, spikes and 
noise with the continuous protection provided by UPS systems from 
American Power. 


e For file servers, UNIX, CAD and PC applications 

® Ultra-compact desktop design for easy placement 

¢ Phase-synchronous transfers for the smoothest and most 
consistent switchover possible 

© Models available from 300 to 1200 Volt Amps for computers 
from micros and supermicros to minis 


American Power Conversion Corporation 


89 Cambridge Street © Burlington, MA 01803 © 617-273-1570 
Unix is a lrademark of AT&T Bell Labs 
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el 
Ue pirTror’s 
CHOICE 


Selecting a backup power system 
| depends on what you want to protect 
and what you want to protect 
against. We've picked four favorites 
for four distinct sets of circum- 
stances. 

Our favorite standby power sup- 
ply that can be usedwithanyPC | 
other than a Zenith-equipped XT is 
Cuesta Systems Corp.'s DataSaver 
400. Deceptively small, it is the 
most palatable for desktop use (it fits | 
comfortably under a monitor), does \ 
| double duty as a power distribution 
center, and will run an AT with both 















color and monochrome monitors at- 
tached. 

For a Zenith-equipped XT, we'd 
choose American Power Conver- 
sion Corp.’s 450 AT +. I¢ s com- 
pact and stylish, fast enough to keep 
the XT running, UL listed, and has | 
power to spare. 

Ifa true UPS is in order, we fa- 
vor Imunelec’s Micro-250 (now 
sold as the MS-300) for protecting 
most PCs. Compact and well made, 
it has the perfect capacity for a Ze- 
nith-equipped XT system. 

For heavy-duty use with large 
systems, our choice is Clary Corp.'s 
OnGuard 600VA., It has sufficient 
capacity to run a network server 
with external hard disk(s) long 
enough to bridge most outages or 
shut down the network in an orderly 
manner. Also, it’s quiet enough for 
an office area and simple enough to 
use that it can be forgotten. 














able. A button mutes the continuous wam- 
ing beeper, which sounds whenever line 
voltage dips below 100 volts. 

Two grounded AC receptacles are 
mounted on the rear panel. Three fuses 
protect you and the Series Ol: one in the 
primary, one in the output, and one in the 
battery circuit. It is UL listed. Pr 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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Protection From 
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omputers are a security risk. Any- 
( thing that can process and store in- 

formation is a prime target for 
snooping and even sabotage. Back when 
the only computers were expensive main- 
frames, they were fairly safe for several 
reasons. First, only a small priesthood un- 
derstood them: not that many people knew 
their way around an IBM 360. Also, since 
computers were hideously expensive and 
needed year-round air conditioning, the 


priesthood kept them in special, locked 
rooms with climate control. Even if you 
knew how to trash computerized data, you 
had a hard time getting to it. Finally, any- 
thing that got on the mainframe had to go 
through many hands and be seen by many 
eyes, and so the really juicy stuff stayed in 
the safe. 

Personal computers have changed ev- 
erything. PCs are everywhere, and an aw- 
ful lot of people know how to use them. 





Software security 
programs for the PC 
hide and encrypt files 
and set up elaborate 
security systems for 
shared hard disk 
systems. Three of the 
four reviewed here 
even create a DOS 
Shell and an e-mail 
system. 


They're cheap, and so no one locks them 
up at night. They're right on your desk, 
and so you're tempted to put things on 
them that you might not want a key punch- 
erto know about. Even worse, a lot of peo- 
ple share not only the same computer, but 
the same hard disk. Twenty megabytes of 
data storage suddenly seems less attractive 
when you realize you can't put anything on 
it you wouldn't want lots of folks to see. 
Fortunately, there is now plenty of se- 
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curity software for PCs, some of it specifi- 


cally designed to protect data on a shared | 


hard disk. If you have a multiuser system 
and are worried about security, one of the 
four programs reviewed here should meet 
your needs. 

Of the four, my favorite is Protec. It’s 
inexpensive, easy to use, and does the job. 
Watchdog actually does more, but it is 
slow and complicated. HFTools for File/ 


Directory Security has too long aname and | 
too high a price. But it’s the simplest of the | 


four and works fine; if its manufacturer 
knocked $300 off the price, it’d be a great 
buy. Finally, Knight is nothing more than a 
licensed version. of Protec in a nicer box 
and at a higher price. 


NOW YOU SEE IT, NOW YOU DONT 
All of these programs work by convincing 
DOS that what’s on the disk isn’t really 
there. Watchdog and Protec (and Knight) 
can convince DOS that an entire hard disk 
drive isn’t really there. All four use file- 
and directory-hiding techniques that can’t 
easily be picked apart with DEBUG or 
with utility programs. 

With these programs, you have to type 
in a password to get access to applications 
and data, a different approach from en- 
cryption programs, whose strategy is to 


tum files into unreadable mush. Hiding in- | 


formation is also a less-secure method than 


encryption because in order to recognize | 
passwords these programs have to store | 


them somewhere on disk. Also, anything 
DOS can be fooled into not recognizing, it 
can theoretically be taught to recognize. 
Conceivably a user could get into your data 
without the password. So for added protec- 
tion, these programs give you the option of 
encrypting files as well as hiding them. For 
anything but state secrets, they are safe 
enough. 

All four programs are designed to be set 
up by a security manager who has special 
privileges in the system. He decides which 
users can access which parts of the disk, 
while retaining access himself to the whole 
system. The documentation for the pro- 
grams is in two parts: one for the manager 
and another for ordinary users. The man- 
ager’s manual is much more detailed and 
tells how to set up and manage the security 
system. 

All these systems are easy to use once 








Progras 


FinalWord 
1-2-3 
Install 
Install 
Install] 
Install 
FinalWord 
DOS Commands 
Inetall 
Install 

Ech Mail 
File Utillty 
1-2-3 

1-2-3 

1-2-3 

1-2-3 
Install 
1-2-3 

1-2-3 

1-2-3 


Manager 
Manager 
a) 


Manager 
Bill 
BI 
Bill 
Fran 


Prees <F1> for help or (Esc) to abort 


04/13/86 
64/13/86 
04713786 
04/13/86 
64713786 
84713786 
04713786 
64713786 
64/13/86 
04713786 
64713786 
04713786 
04/13/86 
04713786 
04/13/86 
64713786 
84/13/86 
64713786 
04/13/86 
64/13/86 
84713786 


Date Start End 


44.89 68 hrs 66 mi 
CS Ae 
crossover attempt 
00:14 66 hrs 86 min 
06:19 68 hre 65 min 
66:36 66 hrs 11 min 
66:31 88 hre 81 min 
60:31 06 hre 68 min 
crossover attempt 
00:31 66 hrs 60 
60 hrs 68 
60 hre 61 
66 hrs 62 
66 hre 66 
06 hre 88 
66 hrs 61 
60 hrs 68 
crossover attempt 
Illegal croeeover attempt 
06:37 66:41 66 hre 64 
Bad password attempt 


8.69 
60:12 
Illegal 
66:14 
66:14 
68:19 
08: 38 
60:31 
Illegal 
00:31 aln 
win 
aln 
aln 
win 
min 
min 


Illegal 


This example of a Protec unit audit report displayed on the screen shows the thorough yet simple 
manner in which the program traces attempts at unauthorized use of programs or files. Protec goes 
as far as telling what areas outside users tried to enter and for how long. “‘Illegal crossover at- 
tempt’’ means that a user tried to access data or programs that were off limits. 


they’re running. The trick is installing 
them. Except for HF Tools, which is amaz- 
ingly simple to set up, they all take some 
tinkering and figuring. Regular users 


needn't know anything about computers, | 


but the security manager should. 


PROTEC 


Once it’s installed, Sophco’s Protec is a | 
| complete DOS shell on your hard disk. 


Regular users need never see the C> 
prompt if the security manager doesn’t 
want them to. If you boot from the hard 
disk, Protec takes over the boot sequence 
and forces you through its log-on and pass- 
word procedure. If you boot from a floppy 
and try to get to the hard disk, DOS will 
think the hard disk isn’t even there. 

Protec is a breeze if you're a regular 
user. The initial log-on screen lists the 





names of authorized users. You move the | 


cursor to your name, type a user ID (the 
program can be configured to skip this 
step) and password, and you then see a 


menu of applications to which you have | 


access. You start a program by moving the 
cursor to its name and hitting Enter. When 
you are finished, you exit the program nor- 
mally. If you are done with the computer, 
you log off. 


LOCKOUTS What you are allowed to 
do within the system is controlled by who 
you are as defined by your log-on ID and 
password. If you’re an unimportant user, 
the security manager might have locked 
you out of all but one program—out of 
DOS, too. All you see is Protec menus and 
your applications program. The rest of the 
disk could be full of top secret informa- 
tion, but you have no way to find out. You 


FACT FILE 


Protec, Version 3.0 

Sophco Inc. 

1906 13th Si, 

PO. Box 7430 

Boulder, CO 80306- 

7430 

(303) 444-1542 

List Price: $195 
Requires: 128K RAM. one floppy disk 
drive, one hard disk drive, DOS 2.0 or later. 
In Short: For users who are worried about 
data security, this relatively inexpensive and 
easy-to-use program encrypts files as they are 
written. Includes electronic mail, violation 
reports, audit trail file, and “‘aging** pass- 
words. Not copy protected. 
CIRCLE 699 ON READER SERVICE CARD 
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can’t even do a DIR command. 

As a more important user, you might 
have access to more programs, so that your 
applications menu would have more 
choices. You might also have access to a 
utility that lets you use TYPE, COPY, and 
DELETE but not other DOS commands. 
This utility, which works only in those di- 
tectories you have access to, also lets you 
encrypt and decrypt files. Since you sup- 
ply the password, what you encrypt cannot 
be decrypted by anyone else, not even the 
security manager. Encrypted files are the 
only parts of the Protec system the security 
manager can’t get into. 

If you're a still more important regular 
user, you might have data directories that 
belong to you alone. You'd use the same 
word processor or spreadsheet as other 
people but store your work in a directory 
that no other regular user can get into. If 
you have DOS privileges, you can run all 
the DOS utilities. However, you still don’t 
have complete access to the disk. If there 
are directories that the security manager 
has locked you out of, you can’t get into 
them even with DOS. 


SYSTEM BOSS The security manager, 
has the most rights and responsibilities. In 
this position, you decide whose names to 
put on the log-on screen, and you assign 
the log-on codes. You also assign initial 
passwords, but users can change them any 
time. 

You can also set minimum password 
lengths so that users don’t get by with 
easy-to-crack, single-letter passwords. 
You can go anywhere in the system with 
your own skeleton-key password, and, if a 
user forgets his password, you can log on 
for him and let him choose a new one. 

If you like, you can make passwords 
“‘age,”’ that is, ordain that after a certain 
period of time, they won’t work any more. 
This feature doesn’t lock people out of the 
system; it just forces them to change their 
passwords. That way, if a few users have 
told other people their passwords, the se- 
curity breach won’t last forever. 

You also decide who gets access to 
which programs, utilities, and directories. 
Any user can go anywhere in the system 
unless you deliberately lock him out. You, 
as security manager, have access to virtu- 
ally everything. 





Finally, only you can examine the audit 
trail file. This is a record of who has logged 
on and what programs have been used. 

This feature lets you create comprehen- 
sive reports of everything that has hap- 
pened on the hard disk, or you can be more 
specific. If you sort the file by application, 
you can find out who has been using /-2-3 
or WordStar, say, and for how long. Or 
you can sort by user and find out every- 
thing your assistant did with the computer 
last week. You can also create violation re- 


= All of these programs 
work by convincing 
DOS that what’s on the 
disk isn’t really there. 


ports, which tell you who tried to guess 
passwords or get into areas for which he 
wasn’t cleared. If users don’t know that 
Protec has this capability, you'll quickly 
find out who the mischievous and curious 
people in your office are. 


OTHER FEATURES Protec has a 
number of other features that you can use 
or ignore. One is electronic mail. Unless 
you specifically lock people out, all users 
have a mailbox and can send messages to 
any other valid user. If you’re auser, when 
there is mail in your box, the system tells 
you when you log on. Only you and the se- 
curity manager can read your mail. You 
can send messages to other individual us- 
ers or to everyone at once, but they can 
consist of no more than one screenful. 


Also, you have to type messages in via a | 


primitive screen editor; you can’t send files 
you wrote off-line or save messages to 
disk. As the manual points out, the e-mail 
facility is more like an informal bulletin 
board. 

Another feature is Nocopy. The securi- 
ty manager can install a special driver in 
the CONFIG. SYS file to make it impossi- 
ble to copy anything out of specified direc- 
tories. This is a good way to prevent em- 
ployees from pirating software. 

If you’re really worried about data se- 





curity, you can set up Protec so that it en- 
crypts files as it writes them. They are nev- 
er on disk as plain text; they have to be 
decrypted automatically when they are 
read. Setting up this feature requires some 
sophistication and patience, and unfortu- 
nately the manual’s explanation is not as 
clear as it is for other functions. However, 
once it’s running, encryption-on-the-fly 
works with either floppy disks or the hard 
disk. It would probably be most useful if 
you had to keep data on floppies, which 
aren’t under Protec’s wing the way the 
hard disk is. 

Except for automatic encryption, Pro- 
tec is easy to install. The installation 
menus are well organized and the security 
manager’s manual is usually clear. Protec 
also makes it easy to change things later. 
The security manager just logs on normal- 
ly and chooses Installation from the menu. 

Also, Protec doesn’t require that you 
do anything special to protect programs or 
directories you had on your hard disk be- 
fore you bought Protec. You install Protec 
over them and it protects them. This ability 
is especially convenient if you use copy- 
protected programs that you had to put on 
the hard disk with some kind of fancy pro- 
cedure. You don’t have to touch them; just 
tell Protec they’re there, and it will take 
care of them. 

Protec seems quite secure, but it has 
some unintended vulnerabilities. If, for ex- 
ample, a regular user with access to DOS 
uses the TREE command, he will at least 
learn the names of which directories he is 
locked out of. He won’t see anything in 
those directories, but he will get a glimpse 
of something the system doesn’t want him 
to see. 

Also, some applications programs that 
let you write and read files with full path- 
Names may let users snoop. With my word 
processor, for example, I could read the 
file names in a data directory I had locked 
myself out of and could even write to that 
directory. However, I couldn’t read files 


| from it into the editor, nor could I destroy 


files by writing over them. 

Unexpected access is mildly unnerv- 
ing, but at least I managed this slight 
breach of security from within the system 
as a valid user, not from outside. 

Protec is an excellent program and will 
probably do a good job for most users. 
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KNIGHT 

So far as I can tell, AST made only one 
change when it bought Protec and called it 
Knight. You can write your own AU- 
TOEXEC.BAT files with both programs, 
and both will execute them before you see 
the log-on screen. However, Knight turns 
off the keyboard while the AUTOEXEC 
runs. Thus, if you have the DATE com- 
mand in an AUTOEXEC file, Knight will 
hang up completely. Since the keyboard is 
dead, you can’t enter the date. You can’t 
do a warm boot either. 

You have to power down, boot from a 
floppy, arid fiddle with the installation pro- 
gram before you can get to the hard disk 
and get rid of DATE. 

The AST people claim that this feature 
prevents you from aborting the AU- 
TOEXEC routine and getting to DOS be- 
fore Knight does. However, if you inter- 
tupt a Protec AUTOEXEC, it 


automatically kicks you into its log-on | 


screen with no loss of security. AST must 
really want you to buy a calendar card. 


WATCHDOG 

Watchdog and Protec have been rivals 
since the two programs first came out 
about 3 years ago. They are both DOS 
shells and offer a lot of features and securi- 
ty. Like Protec, Watchdog interrupts the 


boot sequence and interposes itself be- | 


tween users and DOS. According to who 
you sign on as, it gives varying access to 
programs and data. 

In general, Warchdog is the less friend- 
ly program and takes a fiercer attitude to- 
ward security. With Protec, you have ac- 
cess to everything you're not locked out 
of, but with Watchdog, it’s the opposite— 
you have to have specific permission to do 
anything. 

Also, although the security manager 
can override it, Watchdog’s default mode 
of operation is automatic encryption. 

Watchdog is also a more elaborate pro- 
gram with more security options. You can 
do more than give a user access to a direc- 
tory or not. You can set up his ‘‘user pro- 
file’’ so that he can read files but not write 
them, write new files but not read old ones, 
or read and write but not delete files. You 
have these options in all directories, or 
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AREA MENU 


WATCHDOGHicro Sectirity 
Wed 84716786 08:13 am 


Area Description 


lommmRoot Director 


2 Word Processing 
3. Spreadsheet 





Enter Your Selection: 


HicroMasters 


Funct ions 


F2 
Status 
F4 
Proj ID 
Fo 
RemAreal 
F8 
Utilit 
Fib 
Logout 


FS 
AddAre al 
F? 
RetSubr| 








A Watchdog menu that gives access to three applications areas and displays a function key map. 
Watchdog has more elaborate security options than Protec to allow users access to a directory or 
not. Also, Watchdog can print reports on outside users. 


‘‘areas,”’ as Watchdog calls them. 
Another option lets you give users ac- 
cess to selected DOS commands only if 
they give the right password. CHKDSK 
and TREE could have different pass- 
words, for example, and they could be the 
only DOS commands a user could use. 
Also, you can let people edit the CON- 
FIG.SYS and AUTOEXEC. BAT files 
only if they produce the right password. 


BARKS Watchdog is big on passwords, 
and unlike Protec, makes the security 
manager assign them all. Since he can’t 
possibly remember them and the program 
doesn’t include a ‘skeleton key,”” he must 
keep a list, which he has to store in some 
presumably secure place. Since it’s easy to 
lose track of who has permission to do 
what and whether an area lets each user do 
what he needs to do, the security manager 
can print reports on passwords, user IDs, 
permissions, and so on. You wouldn’t 
need these reports with the simpler Protec 
system; you'd better keep them in the safe. 

Watchdog has much more elaborate 
ways to sort and display audit file informa- 
tion if you need to know who used the sys- 
tem or tried to snoop. You can set up cus- 
tomized report formats for one-shot 
printouts or save the formats for future use. 
However, to look at the audit file, the secu- 





| ports on passwords 


BOA. CAT. sho l Eee 


Kaight, Version l 
AST Research inc. 
2121 Alton Ave. 
Irvine, CA 92714 
(714) 863-1333 
List Price: $295 
Requires: 128K RAM, one floppy disk 
drive, one hard disk drive, DOS 2.0 or later. 
In Short: Identical to Protec except for one 
feature: the keyboard locks while AUTOEX- 
EC. BAT is running. Kaight will thus hang if 
you have the DATE command in your AU- 

: ‘ cted. 


Watchdog, Version 4.0 

Fischer innis Systems 

Corp. 

4175 Merchantile Ave. 

Naples, FL 33942 

(800) 237-4510 

(813) 793-4150 

List Price: $295 
Requires: 256K RAM, one floppy disk | 
drive, one hard disk drive, DOS 2.0 or later. 
in Short: This DOS shell offers plenty of 
features and security options, such as auto- 
matic encryption, advanced e-mail, and re- 
ificult to install and 
rotected 





The Second-Fastest Backup 


Back-It=._ 


Why would you want the second-fastest backup solution for your hard disk? You need “data 
insurance” thatis totally reliable, will work with all your |BM-compatible hardware, is flexible 
enough to suit your individual and changing needs, and yet does not cost an arm and aleg. 
And, it really should be quite fast—backing up a 10mb hard disk in under 15 minutes. 








295, 











RELIABILITY 


Back-lt is “data insurance.” It safely backs up your files, ensuring 
error-free backups. When you need to restore lost deta, Beck-It will 
reliably restore it to any disk of your choice. 


FLEXIBILITY 


Back-it gives you more control over the entire backup process You 
can customize your backups to be as comprehensive or es selective 
es you wish. Back-It will remember an unlimited number of your 
“preset” backups! 


Back-lIt saves time by allowing you to use both drives A and B 

(switching automatically) during the backup You don't have to pre- 
format your diskettes because Back-It can format them for you (and 
do it twice as fast as DOS!). 


Back-It can prevent unintentional loss of data 
by sensing whether your diskettes already 
contain files Back-t la the only program 
that allows you to enter any DOS 
command during the backup You could. 
for example, run “CHKDSK” or "DIR A:” 
or another program without interupting 
the backup process! 











COMPATIBILITY 


Back-It works with all your disks: floppies, hard disks, disks-on-e- 
card, removable cartidges, Bernoulli® disks, and networks. (By 
the way, Back-it is by far the fastest solution for backing up onto 
Bemoulli® disks!) 


SPEED 


We never said Back-It wasn't fast. It will backup a 10mb hard disk 
onto floppies inunder 15 minutes. And waittill you see how fast we 
are on your hardware configuration. 


AFFORDABILITY 


Youhave already made a substantial investment in your hardwere 
and your software Therefore, "data insurance” shouldn't cost you 
an arm and e leg. At just $79.95 (and our price Includes 
unlimited toll-free support), Back-it won't take a big bite out of 


your wallet 


Back-t: It's your hard-disk backup solution! It will work 
as we claim — or your money back! 


Ask your local dealer ebout us. 
Or call 800-233-0383 toll-free and 
start enjoying the benefits of 
Back-it NOWI 





ANOTHER QUALITY SOFTWARE PRODUCT FROM GAZELLE SYSTEMS, MAKERS OF Q-DOS. 
Because it is from Gazelle Systems, you know that it is: e NOT COPY-PROTECTED e Supported by UNLIMITED 
TOLL-FREE SUPPORT e Backed by a 30-DAY MONEY-BACK GUARANTEE 
@ HIGH QUALITY, LOW COST SOFTWARE e 
BS Se SS ee eee eee 


To order Back-It Version 2.0, please enclose $79.95 with this coupon, and send to 
GAZELLE SYSTEMS Or, to speed delivery. call our toll-free number and use your 
credit card. All orders require $3 shipping/handling. Utah residents add 534% 
sales tax. C.0.D. orders add $2. (Next Day, 2nd Day Air and U.S. Mail Services are 
also available. Please call for details.) 


Order now by calling toll-free 


1-800-233-0383 


Mon.-Fri. © 7:00 am-6:00 pm (MST) 


METHOD OF PAYMENT 

OR CVISA omc coo. CICHECK (Enclosed) 

Fill out coupon and send with payment Name 
directly to: Address 
, City State Zip 
ate GAZELLE SYSTEMS = Phone(____) 
jorth University Avenue Suite 10 
Provo Utah 84601 Card # Exp. Dets 
(801) 377-1288 @ (800) 233-0383 Signature 
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rity manager has to go through a cumber- 
some, two-floppy procedure. 


Watchdog's electronic mail system is | 


more advanced than Protec’s. You can 
write messages off-line with a word pro- 
cessor and then load them into e-mail. You 
can forward messages to other users or 
store them on disk. 

Like Protec, Watchdog lets you estab- 
lish directories from which users can’t 
make illegal copies out to a floppy. Every- 
one who needed to use the program would 
have access to it, but no one could copy it. 


BITES Watchdog does a lot, but it’s not 
easy to install or modify. If you are the se- 
curity manager, you have to use a floppy 
every time you make a change to the sys- 
tem. Since there are lots of options, some 
of them confusing, you'll be using that 
floppy quite a bit. Moreover, the installa- 
tion and modification routines nun slowly, 
and so every time you make a mistake and 
go back, you twiddle your thumbs while 
the disks grind and lights blink. 

Furthermore, in order to run programs 
from within Watchdog, you have to instali 
them with Watchdog. That’s tricky 
enough for clean programs that aren’t copy 
protected, let alone for anything that has an 
involved installation routine. The manual 
isn’t at all clear on this procedure. 

In fact, the manual is seldom clear. In- 
stallation instructions begin way back on 
page 134. To get the program going, you 
have to read several different parts of the 
manual, not necessarily in front-to-back 
order. I had to call the maker, Fischer Innis 
Systems Corp., to get out of one installa- 
tion tangle I got myself into. The 800 num- 
ber was busy only about half the time. 

Once Watchdog is on guard, it’s just as 
easy to use as Protec, and functions like 
automatic encryption go on very nicely in 
the background. However, since the DOS 
shell isn’t as snappy as Protec’s, you wait 
longer to switch applications. Also, the e- 
mail system, though good, doesn’t use the 
same commands as the other menus. This 
irksome inconsistency just adds to the pro- 
gram’s slightly rough-edged feel. 


NO TRESPASSING _ i was never able to 
ope up even a crack in Watchdog’ s secu- 
rity. When I used a path-specifying word 
processor to try to look at files in an off- 
iS ; 





Fiie/Directory Security Facility 


Release ¢. 64 
PC Magazine 


BUDGET. 8? 
BUDGET. 88 
FORECAST, WHS 
PAYROLL 
*SECURE 


(ce) Copyright 1985 
H-F Computing 
H Inc. 


Unteebea Fil S 
ACCOUNTS 
BUDGET. 83 
BUDGET. 84 
OUDGET. 8S 
BUDGET. 86 
EXP_REP.WKS 
MRKTNG 


PURCHASE 
SALESPLN. TXT 
SPEECH. TXG 


PWD | RIED RUBE ROL LABS ROLL iba OC KMASENC RY PTRGHEL FRGEUNLOCK SW DRUBRCEX | 7] 





An HFTools display of the directory C\F Data, which demonstrates the combinanon of the pro- 
grams simplicity and ease of use. Users can immediately find out which files are locked and which 
are unlocked. “SECURE” is indicated with an asterisk to show that it is actually a subdirectory, 
which is also locked. HFTools owes its simplicity to the fact that it is not a DOS shell and lacks 
many of the convenient features found in Protec and Watchdog. 


limits directory, Watchdog kicked me out 
of the program and my text right out of 
RAM. That’s a brutal way to teach people 
not to trespass, although I’m sure it’s ef- 
fective. 

I have another beef with Watchdog. 
Protec comes with a nice deinstallation 
utility that clears the program off your disk 
without a trace. Watchdog left hidden files 
here and there, including a hidden AU- 
TOEXEC.BAT file that I couldn’t write 
over with normal DOS commands. There 
were also hidden files in ali the directories I 
made with Watchdog, | couldn’t empty 
and delete them either. 

According to Fischer Innis, there are 
ways to avoid these problems, but they’re 
not explained in the manual. The company 
promises an updated, improved Watchdog 
very soon. (Editor's note: At press time, 


Fischer Innis Systems released Watchdog | 


4.1. The System Administration Pro- 
gram, including the Audit Trail file 
can load onto and operate from the hard 
disk; outside directories may be brought 
under Watchdog with a keystroke; pass- 
words and their minimum lengths can 
be controlled. The audiv trail monivors 
DOS commands on the Utility Selection 
menu.) 


HFTOOLS 
Compared with the others, HFTools for 
File/Directory Security is breathtakingly 
simple. The installation guide is only 23 
pages long (the other program manuals be- 
gin at 200 pages). But that’s all you need, 
since HFTools is capable of only a few vi- 
tal security functions. 

HFTools is not a DOS shell. It lacks e- 









FACT FILE 


HFTools for File! 
Directory Security, 
Version 1.04 i 
H-F Computing } 
Services Inc. 

224 Old Orchard Grove 
Toronto, Ontario 

Canada M5M 2ES 













(416) 485-5403 

List Price: $350 

Requires: 64K RAM, one floppy disk drive, 
DOS 2.0 or later. 

In Short: Simple, easy-to-use program that 
performs only the vital security functions. 
Does not include DOS shell, automatic en- 


| | | cryption, or e-mail. Not copy protected. 


PC MAGAZINE @& SEPTEMBER i6, 1986 
218 





aS 


| 0 “> Protec* 


~ $195 


Maximum number ot users §2 
Space needed on disk 320K 


Copy protected No 





800-number phone support No 





Automatic encryption 


Optional 


pr Security Software: Summary of Features 


Watchdog HFToois 
$295 $350 


No limit 40 


Yes 





Yes 


Optional 





Encryption scheme(s} 


DES'-based 


Proprietary 


proprietary 


Number ot program disks 1 


Protects programs aiready on disk Yes 


3 


No 





Area (apptications) passwords No 





Automatic tog-oft it unattended Yes 





Sorts audit tiie by: 





Prevents copying of programs ondisk Yes 


Encrypts individuai tites Yes 


“AST Research's Knight ts a licensed version of Protec Wt sells for $295 


‘data encryption standard 


mail, audit files, automatic encryption, re- 
stricted DOS access, or any of that fancy 
stuff. It’s simply a small utility that hides 
files or directories from DOS. When you 
want to work with them, you use the same 
utility to find them. HFTools calls this 
locking and unlocking. The program oper- 
ates very much like encryption utilities, 
except that it is for multiple users and oper- 
ates on directories as well as files. 

HFTools has two simple and basic rules 
governing its use: (1) Anyone can lock 
anything that’s not locked, but you can un- 
lock only something that you locked your- 
self. (2) If the program is installed with a 
security manager in charge, he can lock or 
unlock anything. If it’s installed without a 
security manager, all users are on their 
own and have to have sense enough not to 
lock up things someone else might need. If 
there’s no manager, all the user IDs on the 
system have to be specified at the outset, 
but each user is allowed to choose his own 
password. 

The program itself is nothing more than 


User, program, 
date, violations 





Optional 
Optional 


User, area/pro- 
gram, project ID, 
date, violations 


PC —indicates Editor's Choice 


the key for all this locking and unlocking. 
The key works differently for each user be- 
cause he logs on with a different user ID 
and password. The program takes up only 
55K bytes of disk space so that you can run 
it as easily from a floppy disk as from a 
hard disk. It will lock and unlock files or 
directories on any drive in the system. 

When you run the program and log on, 
HFTools gives you a menu of what's on 
the disk. You move from directory to di- 
rectory, and the program lists files that are 
unlocked and those that you locked. 

HFTools doesn’t bother to show you 
anything that someone else locked since 
you couldn't unlock it anyway. If you need 
to work with a file or directory that you 
locked, just hit a function key, and 
HFTools unlocks it. You then exit the pro- 
gram and do your work. When you're 
done, run HF Tools again and lock every- 
thing back up. 


HFTools has one user option. Instead | 


of just hiding files from DOS, you can also 
encrypt them. When you unlock, HFTools 








automatically decrypts. The encryption 
key is part of the program, you don’t know 
it, nor do you need to know it—conse- 
quently, you can never forget it. Encrypt- 
ing takes longer than hiding, and the long- 
er the file, the longer it takes. 

When you're out in DOS and try a DIR 
command, all hidden files and directories 
show up on the screen as 


JLocked . . HF.[ 


If you try to use TYPE on a locked file, 
you'll get a ‘*File not found’’ message. 

The configured HFTools program is 
not protected on your disk in any way. 
Somebody could delete it anytime, and 
you wouldn’t have the key to unlock any- 
thing. No problem. Just keep a backup of 
the configured program or take 3 minutes 
to install it again. 

Of course, all the user IDs, the pass- 
words, and the encryption key are in that 
little 55K-byte file somewhere. What’s 
more, there’s nothing to stop you from 
copying it onto a floppy, taking it home, 
and studying it at your leisure. It’s surely 
the easiest scheme of the four to break. I 
looked through it with DEBUG, but I 
could find nothing that looked like pass- 
words, even though I knew what to look 
for. 

HFTools is a slick, simple utility that 
could do a lot of people a lot of good if it 
weren't so damn expensive. Pe 


Jared Taylor is a contributing editor of PC 
Magazine. 


EDITOR’S 
CHOICE 


Pitted against Watchdog, HFTools, 
and Knight, Protec, Version 3.0, by 
Sophco Inc., emerged as the clear 
winner. Protec scored high points 
Jor such features as electronic mail, 

a user trail file, and minimum pass- 

word lengths. Although a licensed 
version of Protec, Knight did nor 
measure up to the standards of its 
ancestor because it installs various 
annoying features such as a key- 
board that turns off before booting 


can occur. 
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The BIGGEST reason to buy the 
FASTCOMM”™ 2496 is that it 
adds Top Speed for Bottom Dollar. 


poe " Here are 8 more. 


The FASTCOMM 2496 is designed for PC to PC, 
ynini and 


|more than ever before with your modem and you 
can do it now! 


# 1 --eMore modem for your money. 
The FASTCOMM 2496 includes 300-2400 
baud for interactive work and play. When it comes to 
j downloading—switch to 9600 baud with a 
\simple AT command. You can transfer full diskettes 
‘of eG in less than 10 minutes! Say goodbye 
to excessive long distance charges! 


# 2 .- with error-free reliability. 
What's more, at high data rates, 


the modem's built-in error detection-correction ™* FASTCOMM 24968 modem to match your 


rotocol ensures error-free transmission when phone 
es Bet too “noisy.” Constantly monitoring the line, 
FASTCOMM 2496 quickly bounces you back to top 
‘speed when the lines clear. Your data remains intact 
and error-free! You get optimum performance without 
the worry! 


#3 .. you can choose the flexibility 
of an internal modem. 

The FASTCOMM 24968 may be the version for 
you! Ideal for PC applications, this half card inserts 
into any full or short expansion slot in your IBM PC, 
XT, AT or compatible, leaving you more room for 
other expansion uses. 


#4 psoseability ofan 


external modem. 
Our external version—the com- 
pact FASTCOMM 2496—is a superb 
choice for PC terminal to main- 





indicators and speaker control 
make for easy monitoring during 
operation. 


users who need all popular baud 
Tates—9600—as well as 2400, 1200 and 300. You can do 


..-0r choose only the speed you 
#5 need, now. M u 


Start with either our FASTCOMM 9600 or 2400, at 
even lower prices. Later, snap in additional by 
purchasing our FASTSNAP boards, available for both 
the external or half card modem. 


#6 . customize your modem to suit 
your needs. 
With FASTCOMM’s non-volatile memory, make 
: changes that stay. Set defaults today, even on 
4j your remote modem using the ATY Com- 
@ ~ mand, and you'll have them tomorrow! 


2 And whenever you autodial, FASTCOMM 


automatically sets the of the receiving 


ud rate! 


.. supported by 
# y | communications Pa oe . 
The FASTCOMM 2496 runs with virtually any asyn- 
chronous communications software that can support 


9600 baud, including Crosstalk XVI, Carbon Copy, 
Respond, Relay Gold, Q Modem, Blast and SimPC 3278. 


#8 ce aeee aera wo bowen 


Call our toll-free number and your modem will 
be on its way within 24 hours! If you're not totally 
convinced the FASTCOMM 2496 sets a new high in 
d, preg and savings, retum it within 30 days 
ra full refun 









And there’s more—dial up our 


COMPARE THE ADVANTAGES FOR YOURSELF FASTCOMM Bulletin Board for user 


oo. s300. 200] vom | 206 | tips, or Se Semcil ier oe 

sentatives for support. And, if you 
[rastcomm| $619 | $899 | $999 | should ever fea the FASTCOMM 

Haves | $795 | NA | NA_| comes with a two-year warranty. 
frame applications ItsLED status [wovarion [$795 [WA | NA 
feacatwanic | 4605_[ wa | NA | 
[venrer |$695_ | wa | Na | 


Call 800-521-2496, ext. 8 
(in Virginia (703) 620-3900) 
today! 


Fastcomm Data Corp. is an Electronic Vaults, Inc. company. 
All product names are trademarks of thetr manufacturers 
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@# COMMUNICATIONS @® M. DAVID STONE 


FAST, FASTER 


FASTEST 


9600-BPS 
Modems Arrive 


Yes, prices are dropping and speeds are climbing, but 
only identical modems can talk to each other. Until a 
9,600-bps standard emerges, these high-speed modems 
won t be quite ready for prime time. 


modem standard and faster even 

than 2,400-bps are modems that 
claim speeds of more than 9,600 bps. They 
have been around for some time for main- 
frames, but only for synchronous commu- 
nications and at prices most PC owners 
would consider reasonable only for their 
next cars. 

The new crop of high-speed modems 
attach to the serial port of a PC and can use 
standard asynchronous communications 
software. They are Hayes compatible, and 
prices range from just under $900 to just 
under $2,400. Admittedly, they don’t 
qualify as impulse buys, but, at the low 
end, these prices are affordable. 


T: beyond the | ,200-bit-per-second 


Not all the news is so positive. When 
PC Magazine evaluated modems from 
four different manufacturers, no two were 
capable of talking to one another at high 
speeds because the protocols were incom- 
patible. These modems transfer informa- 
tion so fast—sometimes at more than 
1,000 characters per second—that even 
the slightest noise on the telephone line can 
do major damage even to a text file. 

The simplest solution is to build error- 
correction protocols into the modems 
themselves. Typically, each manufacturer 
has invented its own protocol for that pur- 
pose. And, as you might expect, even two 
modems using the same communications 
protocols can’t talk to each other unless 


they have the same error-correcting proto- 
cols. The result is the usual confusion of 
incompatible products. And while the 
market forces will eventually define a stan- 
dard, in the meantime, the only way two 
different modems can talk to each other is 
to fall back to 2,400 or 1,200 bps. None- 
theless, if you need to transfer large 
amounts of information between specific 
locations, you can cut down long-distance 
phone bills by buying a 9,600-bps modem 
for each location. And for raw speed, you 
can’t beat them. 


THE SPEED RANKINGS Speed is a 
complicated issue because the test results 
appear to be contradictory, making it im- 
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@ 9,600-BPS MODEMS 


possible to single out one modem as the 
fastest. I timed Digital Communications 
Associates’ Fastlink at a low of 8,225 bps 
and a high of 11,775 bps. Using the same 
files, the Microcom AX/9624c measured a 
low of 7,625 bps and a high of 13,775 
bps—making it both 600 bps slower than 


the Fastlink and 2,000 bps faster. To un- | 


derstand the test results, see the sidebar 
“Clocking the High-Speed Modems.” 

Based strictly on speed, the four mo- 
dems reviewed here fall neatly in two cate- 
gories: high end and low end. At the high 
end are the Fastlink and the Microcom 
AX/9624c. At the low end are the Racal- 
Vadic 9600VP and the EVI UPTA 96. 

Both the Racal-Vadic and the EVI are 
straightforward 9,600-bps modems. Both 
are based on the same communications 
protocol (V.29), and if they weren’t using 
different error-correction schemes, they 
could probably talk to each other. Not sur- 
prisingly, both modems have similar rat- 
ings on all the speed tests. The differences 
between them are presumably based on 
differences in their error-correction 
schemes. 

The Microcom AX/9624c is similar to 
the first two, with one difference. In addi- 
tion to its on-board error-correction firm- 
ware, the AX/9624c uses an on-board 
data-compression scheme. The technique 
will generally work better with text files 
than with command files, and it will work 
better with some text files than with others. 

In one series of tests, the throughput for 
three text files on the AX/9624c varied be- 
tween 14,700 bps and 17,400 bps, while a 
binary file managed only 11,250 bps. The 
modem did significantly better than 9,600 
bps in every case, but the difference be- 
tween 11,250 and 17,400 is nearly a 55- 
percent increase. 

Because Fastlink gets its speed by using 
a significantly different approach to com- 
munications, an alternative protocol rather 
than data compression techniques, the 
Fastlink will often react differently than a 
V.29 modem to a given situation. *‘Differ- 
ent’’ may translate to ‘‘better’’ or 
“‘worse.’’ And because the speed tests rep- 
resent a range of situations, it’s only rea- 
sonable that Fastlink does better on some 
while the AX/9624c does better on others. 
(For details on the Fastlink protocol, see 
‘‘Fastlink: Communicating at 10,000 bps 





and Up,”’ PC Magazine, Volume 4 Num- 
ber 25.) 

In the tests, the AX/9624c beat out the 
Fastlink more often than not. That gives it 
an arguable first place, but only barely. 

The Racal-Vadic 9600VP and the EVI 
UPTA 9%6 are tied for a distant third. Don’t 
automatically rule these ‘‘low-end’’ mo- 
dems out, however. They’re still faster 
than I ,200-bps or 2,400-bps modems, and 
they’re cheaper than the two high-end mo- 
dems. 


UP AND RUNNING Setting up and us- 
ing any of these high-speed modems is lit- 
tle different from setting up and using any 
other Hayes-compatible modem. In each 
case, the back panel includes connectors 


« Inthe tests, the 
AX/9624c beat out the 
Fastlink more often 
than not. That gives it 
an arguable first place, 
but only barely. 


for the power cord, the phone line, and the 
computer. Connect all the cables and load 
your communications software and you’re 
ready to go. 

The only place you’ re likely to run into 
problems is in setting DIP switches or the 
equivalent software controls. But that’s the 
case with most modems. 

The testing of the high-speed modems 
did not include a specific look at Hayes 
compatibility, but these are all compatible 
at least with the Hayes dialing commands. 

DCA’s Fastlink, the Microcom 
AX/9624c, and the Racal-Vadic 9600VP 
all claim compatibility with the Hayes ex- 
tended AT command set. Introduced rela- 
tively recently, this is a superset of the 
original Hayes commands. It’s not as well 
established, but it will work with most 
software designed for the original AT 
command set. 

The EVI UPTA 96 uses a subset of the 





original AT command set, then adds a few 
commands of its own. This means it may 
or may not work with any given software, 
depending on what features the software 
expects to control. 

In running the speed tests, I gave com- 
mands both through Crosstalk and directly 
from the keyboard, and nothing notable 
happened. If you’re familiar with the 
Hayes commands, you already know how 
to use three of these modems, and can 
manage with the fourth. 


Microcom AX/9624¢ 

At $1,799, the Microcom AX/9624c is not 
the most expensive modem in this group, 
but as I’ve already pointed out, it is mar- 
ginally the fastest. The AX/9624c is about 
twice the height of the typical external mo- 
dem in the PC market and is slightly longer 
and wider to boot. Compared with most 
modems in the data-processing market, 
though, it is sleek and slim. The black cas- 
ing and stylish design have the same flavor 
as some of the higher-powered sports cars. 
And the high-horsepower analogy carries 
further. That 9,600-bps engine under the 


| hood has been souped up to run as fast as 


19,200 bps. 

Microcom uses a two-step technique to 
boost the modem to the higher speed. 
First, it divorces the computer-to-modem 
link from the modem-to-modem link. 
Then it uses the data compression scheme 
to send the information over the phone 
lines. 

Nearly all modems at 2,400 bps and 
slower are designed so that every step in 
the chain from computer to modem to mo- 
dem to computer must be set at the same 
speed. The AX/9624c is smarter than that. 
It can talk to the computer at up to 19,200 
bps while it talks to the other modem at 
9,600 bps. 

When sending data, this scheme lets the 
AX/9624c get information from the com- 
puter faster than it can send it over the 
phone lines. The computer has to start and 
stop the information flow repeatedly (un- 
der either hardware or software control of 
the modem), but the modem never has to 
wait for the computer. 

The data compression feature, mean- 
while, does its best to let the modem keep 
up with the computer. As the AX/9624c 
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iy fe Testing the 9,600-bps Modems 


Test 1 
9,600-bps file 
transfer using 
Crosstaik’s 
error-checking 
protocol 


Hardware throughput was tested with a file of random 
ASCII characters (100K), Microcoms demonstration text 
file (Microcom), an actual text file (S600TXT), and a 


binary file (WS.COM). For more information on the 
test procedure, see the sidebar "Clocking the 
High-Speed Modems.” 





7 18M PC to 
Ld IBM PC AT 
IBM PC AT 


15,000 to IBM PC 











Test 2 
9,600-bps file 
transfer using 
Xmodem 
protocol 


Bits per second 





Test 3 
9,600-bps file 
transter using 
the Crosstalk 
Send com- 
mand (without 
capture) 


6.000 
5.000 
4.000 
3,000 
2.000 
1,000 
Bits per second 0 





File Test 








EV} UPTA 96 


No one modent is fastest with all files under ali 


Racat-Vadic 9600VP Microcom AX-9624c Fastlink 


either the EVI or Racal-Vadic offerings. With protocol, with its small block size. Note that 


conditions. With the Crosstalk proprietary 
protocol (see top grapit}, the four modems 


divide itno nwo groups, with both the Microcom 


and DCA modems significantly faster than 


Xmodem (see muddle graph), uone of these 
modems does very well because of the 


interaction between the modems’ proprietary 


error-checking protocols and the Xmodem 


witen using Send without Capture (see bottom 
graph), the EVI and Racal-Vadic modems 
perform better than wheu using the Crosstalk 
proprietary protocol. 
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# 9,600-BPS MODEMS 


MICROCOM 


TO Am 
AX/9624e 


$ 
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The Editor’s Choice Microcom AX/9624c is price/performance leader arnong 9,600 bit-per- 


second modems reviewed here. 


gets the data, the on-board firmware en- 
codes it, then sends the compressed data 
down the phone lines. On the other side, 
the receiving modem reconverts the in- 
coming data and sends it to the computer. 


DUPLEX AND ECHOPLEX SET- | 


TINGS The computer-to-modem link on 
the AX/9624c differs from the modem-to- 
modem link in other ways besides speed. 


The computer and modem talk to each oth- | 


er using full-duplex, meaning information 
flows in both directions at the same time. 
But the modems talk to each other using 
half-duplex, meaning that information 
flows only in one direction at a time. 

A short digression here to avoid confu- 
sion: ‘‘full-duplex’’ is widely thought to be 
synonymous with ‘‘echoplex.’” It is not. 
With echoplex, or remote echo, anything 
you send to the remote system is echoed 
back to you. If the character that shows up 
on your screen is the one you typed, you 
know it was received correctly at the other 
end. If the remote system does not use 
echoplex, you won’t see anything on your 
screen unless you tum ona local echo (usu- 
ally telling your software to echo the char- 
acters to the screen). This feature tells you 
nothing about how well the other side re- 
ceived the data, but it lets you see what you 
type as you type it. 

Almost all communications programs 
refer to a remote echo as full-duplex and to 





a local echo as half-duplex. In reality, the 
duplex setting and echoplex setting are in- 
dependent of each other. 

If your modem uses a full-duplex proto- 
col, as with the standard 1,200-bps, Bell 
212 modem, then all communications are 
full-duplex, whether you’re using local 
echo or remote echo. And if the modem 
uses a half-duplex protocol, as with the 
AX/9624c, then all communications are 
half-duplex—but you can set your soft- 
ware to local echo or remote echo. 

For interactive communications, a half- 
duplex link can be cumbersome to use with 
remote echo. Since the modems can’t send 
and receive at the same time, the receiving 
modem can’t echo the characters until the 
transmitting modem stops sending. If 
you’re a moderately fast typist, you can 
easily get ahead of your screen. And on the 
receiving side, you can’t type anything un- 
til the other side stops sending. 

In testing the AX/9624c with remote 
echo using Crosstalk XVI, 1 saw no evi- 
dence of the half-duplex link. If you type at 
the keyboard while the modem is accept- 
ing incoming information, the AX/9624c 
buffers the outgoing data in memory until 
the remote modem stops sending. Even 
better, a fast ‘‘turnaround’’ time lets the 


modem quickly alternate between sending | 


and receiving. 
The result, says Microcom, is that the 
AX/9624c emulates a full-duplex modem. 





What that translates into in practice is that 
it’s hard to distinguish half-duplex on the 
AX/9624c from full-duplex on a standard 
1,200-bps modem. Aside from the in- 
creased speed, you're just not likely to no- 
tice a difference. 


OTHER FEATURES The front panel 
on the AX/9624c includes seven status 
lights. Five of these are simple on/off 
lights: power on, off hook (indicates the 
modem has picked up the phone), data-ter- 
minal ready (indicates the computer is on 
and ready), transmit data (blinks when 
sending data), and receive data (blinks 
when receiving data). 

A test light flashes when the modem is 
correcting a communications error or 
when it detects a data error during diagnos- 
tics, and it remains lit if the modem detects 
a system error, 

The last light indicates communications 
speed. The one light uses various combi- 
nations of colors and blinking speeds to 
signify 300 bps, 1,200 bps, 2,400 bps, 
4,800 bps, and 9,600 bps. 

As the various speeds suggest, the 
AX/9624c can talk to other modems using 
the Bell 103 protocol (300 bps), Bell 212 
protocol (1,200 bps), and V.22 bis proto- 
col (2,400 bps). It can also use the Europe- 
an V.22 standard at 1,200 bps. The 4,800- 
bps speed uses the proprietary protocol and 
is meant for phone lines that are too noisy 
to handle 9,600 bps. 

In addition to the status lights, the front 
panel has two switches. One of these 
switches between synchronous and asyn- 


Mee en Fo LeE 


Microcom AX/9624c 

Microcom Inc. 

1400A Providence Hwy. 

Norwood, MA 02062 

(800) 822-8224 

(617) 762-9310 

List Price: $1,799; AX/9612, $1,399 
In Short: High speed, Hayes 
compatibility, synchronous 
communications, and a full range of 
standard modem protocols make the 
AX/9624c and AX/9612 worthy 
contenders. 
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chronous mode. The other is the talk/data 
switch, which provides a simple way to 
switch between modem and phone during 
acall. 


GETTING STARTED The AX/9624c 
comes with Microcom’s all-purpose, 
book-size manual for the Microcom AX 
series, plus a 17-page addendum covering 
the specifics of the AX/96 modems. 
Fortunately, the manual is written for 
those who would like to use the modem 
rather than read the book. The first chapter 
gets you off to a good start. It includes a 
useful note on how to choose between the 
AT command set and Microcom’s own SX 
mode (“‘If you are using a personal com- 
puter running Hayes-compatible software 


. . choose AT mode’’). It then lists | 


which chapters to read, depending on the 
mode you’ ve chosen. 

With AT mode, a single chapter will 
get you started. It gives instructions for in- 
stalling and using Crosstalk XVI, PC Talk 
HI, and Microcom’s own Era2 Stand 
Alone software for the AX modem. If 
you're using some other software, you'll 
have to translate these comments for your 
specific program, but unless you're a com- 


plete novice in communications, this | 


shouldn't be a problem. 


Fastlink 

If you're looking for top speed and never 
mind the cost, the Fastlink, from Digital 
Communications Associates, is very much 
in the running. Think of it as the Mercedes 
alternative to the Microcom Porsche. This 
is the second time I have reviewed Fastlink 


Beat | Bled (oe) LS 


Fastlink 

Digital Communications Associates Ine. 
1000 Alderman Dr. 

Alpharetta, GA 30201 

(404) 442-4000 

List Price: External version, $2,395; board 
verston, $1,995 

In Short; The new version of the Fastlink 
adds extra speed, additional modem proto- 
cols, and fewer obstucles to interactive com~ 
munications. 
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Digital Communications Associates’ (DCA) already impressive and recently improved Fasilink 


comes in both an intemal and external version. 


(see *‘Fastlink: Communicating at 10,000 
bps and Up,”” PC Magazine, Volume 4 | 
Number 25). Much of the original review | 
still applies, but DCA has changed the 
firmware to improve performance—par- 
ticularly the speed. Already an impressive 
product, the Fastlink has enough new fea- 
tures to eam another look. 

The Fastlink still comes in two ver- 
sions—a $2,395 extemal modem and a 
$1,995 board modem for the PC, XT, or 
AT. For this test, DCA provided two ex- 
temal modems, but my previous experi- 
ence is that the two versions have only mi- 
nor differences. 

Physically, the Fastlink is unchanged. 
Measuring 8% inches wide by 2 inches 
high by 12/4 inches deep, it is far too big to 
fit comfortably under a desk phone or to 
share the top of a system unit with a moni- | 
tor. It has an attractive modern design that 
puts most other modems to shame. 

The front-panel status lights on the | 
Fastlink are much the same as on the 
AX/9624c. They include a modem-ready 
light, a terminal-ready light, an off-hook 
light, a receive-data light, a send-data 
light, and a pair of lights to indicate the 
speed of transmission. 

The Fastlink can handle a variety of 
modem protocols. When I first reviewed 
the Fastlink, these included Bell 103 (300 
bps), Betl 212 (1,200 bps), and DCA’s 
own high-speed protocol. Newly added 


are V.22 (1,200-bps European standard) 
and V.22 bis (2,400 bps). 


MORE POWER Fastlink’s proprietary 
communications protocol differs dramati- 
cally from the protocol used by the Micro- 
com modem (and from most other mo- 
dems). But one feature it shares is the 
ability to talk to the computer at a different 
speed than it uses with the other modem. 

Typically, the computer is set to talk to 
the Fastlink at 19,200 bps. The Fastlinks 
establish their own speed and vary it in 
100-bps increments, depending on the 
quality of the phone line. 

DCA has significantly boosted the 
speed of the proprietary protocol. As origi- 
nally released, the Fastlink had a maxi- 
mum claimed speed of up to 15,000 bps, 
with a claimed throughput of 10,000 bps. 

The new Fastlink will still talk to the 
original version, but DCA now claims a 
maximum instantaneous speed of 18,000 
bps and a throughput of 14,000 bps. 

The new version of the Fastlink easily 
outperforms the old, though not quite as 
much as these numbers suggest. One ex- 
ample: a 100K file that took 2 minutes to 
transfer with the old Fastlink took only 1% 
minutes with the new version. 

Another significant difference in the 
new Fastlink is the way it handles remote 
echo. The Fastlink communications proto- 
col sends data in packets rather than key- 
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stroke by keystroke, which means the re- 
mote computer can’t echo any of the 
characters until it has received the entire 
packet. 

In the original version of Fastlink, this 
was a significant problem. As I pointed out 
in my review, it was easy to get several 
words ahead of the screen while typing, 
making interactive communications un- 
necessarily clumsy. In the new Fastlink, 
the problem has all but disappeared. It’s 
still possible to get ahead of the screen, but 
unless you are an unusually fast thinker 
and ademon typist to boot, it’s not likely to 
be a serious problem. 

More interesting than the improvement 
itself is the promise of more to come, with 
the ability to upgrade at minimal cost. The 
only physical difference between the origi- 
nal Fastlink modem and the new version is 
a change of four chips. lf you have the 
original Fastlink, you can have DCA put 
the chips in for $250, or you can buy them 
for $99 and put them in yourself. 

When | first reviewed the Fastlink, a 
DCA spokesman told me that such up- 
grades were possible, and | filed it under 
“*we’ll see.”’ Now that it’s an accom- 
plished fact, I’m wondering what will 
come next. Stay tuned for developments. 


Racal-Vadic 9600VP 
Racal-Vadic has long been a major manu- 
facturer of modems for the data-processing 
market. Recently, the company has been 
trying to find a place in the PC market. The 
Racal-Vadic 9600VP, which can take its 
orders from either Racal-Vadic’s own 
command set or the Hayes command set, 
is one more step in that direction. 

If the Fastlink is a Mercedes and the 
Microcom AX/9624c a Porsche, then the 
Racal-Vadic 9600VP is unquestionably a 
Chevy. You’ll find nothing too flashy 
here, or blindingly fast, but you will find a 
full-function product that offers more than 
minimal capabilities. 

The 9600VP is available in an external 
version only. For those who like to know 
what’s going on with their systems, the 
modem offers roughly twice as many sta- 
tus lights as the other modems reviewed 
here. One bank of lights includes power 
on, data-set ready (similar to off hook), 
data-terminal ready, transmit data, receive 
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CLOCKING THE 


HIGH-SPEED MODEMS 

The speed results for the four high-speed modems 
varied a lot depending on what files they were sending 
and what computers they were attached to. 


eciding what tests to run on the mo- 

dems was complex because of the 
number of variables involved. At the 
very least, the system throughput de- 
pends on some combination of the time it 
takes your software to coordinate with 
the other system; the clock speed of the 
transmitting computer; disk-access time 
in reading the file; quality of the phone 
line; the clock speed of the receiving 
computer; and access time in writing the 
file to disk at the receiving end. 

Other possible factors include screen- 
update speed when sending text files as 
text and the amount of RAM available on 
the receiving side for stoting the incom- 
ing file (more RAM means storing larger 
chunks of data before writing to disk and 
therefore means fewer disk accesses). 

Almost incidental to all this is the 
speed of the modem itself and the amount 
of ‘‘overhead”’ involved in the modem’s 
error-checking scheme. Modem manu- 
facturers base their figures on the time it 
takes to move information modem to mo- 
dem, without worrying about the compli- 
cating factors. This method gives a pure 
figure of modem speed, but it doesn’t re- 
flect the system throughput you’ ll see. 

The speed tests measure total 
throughput for communications between 
typical systems. This way, they give are- 
alistic sense of the practical benefits of 
each modem. 


HARDWARE To get the best speeds a 
modem should be hooked up, on both 
sides of the link, to a Compaq 286 or any 
machine with a higher-than-normal clock 
speed. What’s more, the computers 
should be reading files from and writing 
files to a RAMdisk rather than a real disk. 
To get the worst speeds, the modem 
should be hooked up to floppy-based PCs 
using the floppy disks. 


| 


The systems used in all tests were an 
IBM PC with 512K RAM and a color 
display on one side, and an IBM AT with 
640K RAM and a monochrome screen 
on the other. Both ran DOS 3.0, using 
the DOS-supplied VDISK. All files were 
sent in both directions on these ma- 
chines, often with significant differ- 
ences. . 


SOFTWARE All tests were run with 
Crosstalk on both systems. I chose 
CrossTalk partly because it’s a popular 
program and partly because it is one of 
the few programs that can work well with 
all of these high-speed modems. 

One not-so-obvious problem with in- 
cluding an error-correction protocol in 
the modem itself is that the modem will 
often not work efficiently with software 
that also includes an error-correction pro- 
tocol in its file-transfer option. The two 
protocols not only do double work; they 
can actually interfere with each other so 
that the throughput of the system drops 
dramatically. 

To prove that point, I transferred one 
file with each modem using Crosstalk 
and the Xmodem protocol. Two of the 
modems managed a throughput of less 
than 900 bps. The best speed in the batch 
was 3,825 bps for the Microcom 
AX/9624c. While this is a respectable 
speed, it is still lower than any other mo- 
dem in any other test. 

Crosstalk, Version 3.6, and Cross- 
talk-Fast, Version 3.5, both let you ad- 
just block size on the Crosstalk protocol 
so that it won’t interfere with the modem. 
They also let you set the computer for 
19,200 bps. And although there are slight 
differences between the two versions of 
the program, they are similar enough to 
provide a consistent test for all of the mo- 
dems. 
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PHONE LINES The most important 
variable in effective file transfer is the 
quality of the phone lines. Noise leads to 
errors, which mean resending parts of the 
file and slowing down the overall file 
transfer rate. The tests short-circuited 
this problem by connecting the modems 
back to back with a standard modular 
phone cable. 

While this connection ensures consis- 
tency in all the speed tests, it doesn’t 
show what happens over normal phone 
lines. For example, with most error-cor- 
rection schemes, if the receiving modem 
detects an error, the transmitting modem 
has to resend all blocks from that error 
onward, Racal-Vadic says that of the 
four modems reviewed here, its modem 
is the only one that can selectively resend 
just the bad block. With poor line condi- 
tions, this design can give the 9600VP a 
hefty advantage over the other modems. 

DCA’s Fastlink takes advantage of 
the wide bandwidth on local phone lines 
to get some of its high speed. But long- 
distance lines have a smaller bandwidth 
that gives the Fastlink less to play with 
and slows down the modem. 

On the other hand, on noisy phone 
lines, the Fastlink can adjust itself in in- 
crements of less than 100 bps at a time, a 
design that lets the modem find the fast- 
est usable speed, where the other mo- 
dems have to drop down to 7,200 bps or 
4,800 bps. 


MACHINE-DEPENDENT RESULTS 
In addition to testing the modems with 
the Xmodem protocol and the Crosstalk 
proprietary protocol, the speed tests also 
timed file transfer with the Crosstalk 
Send command. This feature sends the 
file just as if it were typed at the key- 
board. The text goes to the screen on the 
receiving computer and may be captured 
to disk or not, depending on how the re- 
ceiving system is set up. I timed it with- 
out capturing the text to disk. 

The tests tumed up some interesting 
results. With the Microcom and DCA 
modems, the Crosstalk proprietary pro- 
tocol always gave the fastest file trans- 
fers. With the Racal-Vadic and EVI mo- 
dems, the Crosstalk protocol was faster 


when going from AT to PC, but using 
Send was faster for going from PC to AT. 

Out of curiosity I also tried the Racal- 
Vadic and EVI modems with Capture 
on. Even then, transferring the files on 

. these modems from AT to PC was faster 
with Send than with the Crosstalk proto- 
col. If both systems had had mono- 
chrome monitors, Send might have been 
faster m both directions. Test your sys- 
tem to find out the best approach to file 
transfer. 

For testing the Send command, I 
timed three different text files, including 
one supplied by Microcom to show off its 
data-compression technique. For the 
Crosstalk proprietary file transfer, I add- 
ed a binary file as well. The results in 
each case give a range of throughput 
speeds. That range is more significant 
than the individual measurements. 


WHAT WAS MEASURED When 
looking at the results of the speed tests, 
keep in mind that these tests measure the 
hardware throughput, not the system 
throughput. There is an important differ- 
ence between the two. 

System throughput measures the av- 
erage speed between the time you give 
your software the command to start and 
the time you get back control over your 
computer. 

Hardware throughput measures the 
speed between the time the sending com- 
puter starts sending and the time the re- 
ceiving computer acknowledges the end 
of the file. 

The Crosstalk proprietary protocol, 
for example, usually takes 6 or 7 seconds 
to start the file transfer and typically 
waits 2 or 3 seconds after announcing the 
transfer is over before giving up control 
of the keyboard. The system throughput 
speed would count those 8 or 10 seconds 
as part of the file transfer. The hardware 
throughput does not. 

I’ve confined myself to hardware 
throughput speeds because they give a 
better measure of the actual modem 
speed, but remember that the system 
throughput—and the amount of time you 
have to wait—may be longer. 

—M. David Stone 








data, carrier detect (indicates the 9600VP 
is talking to another modem), ring indica- 
tor (lights when the phone rings), clear to 
send (the modem is on and ready), speed, 
and error control (indicates when the error- 
correction protocol is active and when the 
modem has detected an error). 

Seven other lights are associated with 
front-panel switches and indicate settings 
for synchronous-versus-asynchronous 
communications, voice versus data, speed 
setting, and various self-test features. 

With all these status lights, it’s unfortu- 
nate that the lights face up rather than for- 
ward, so that to see them you have to put 
the modem below eye level. The obvious 
place is on your desk, but at 8 inches wide 
by 1% inches high by 13% inches deep, 
the modem is large enough so that you may 
have trouble finding room for it. In testing 
the 9600VP, I wound up with the modem 
on a shelf above eye level, giving me the 
choice of ignoring the status lights or hav- 
ing to half stand up to see them. 


COMMUNICATIONS FEATURES As 
the status lights for speed suggest, the 
9600VP can use a variety of modem proto- 
cols. The modem is not as versatile as the 
AX/9624c or Fastlink, however. Aside 
from its own protocol, it’s limited to Bell 
103 (300 bps) and Bell 212 (1,200 bps). 
Notable for its absence is the V.22 bis pro- 
tocol for communications at 2,400 bps. 
Many of the 9600VP’s features are ir- 
relevant for the PC user. The front-panel 
controls and on-board telephone book are 
useful if the modem is connected to a ter- 
minal but are pointless if you’re control- 


ms FACT FILE 


Racal-Vadic 9600VP 
Racal-Vadic 

1525 McCarthy Blvd. 
Milpitas, CA 95035 
(408) 946-2227 

List Price: $1,495 
In Short: The 9600VP is a workmanlike 
9,600-bps modem. It offers Hayes compati- 
bility, communications at 300 bps and 1,200 | 
bps, and the Racal-Vadic name. But given 
the price, the modem comes up short on 
speed. 
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9,600-bps Modems: Summary of Features 
MAGAZINE 


Claimed 
Commané 

sets 

enpparted 

Onginat AT. 

Expanded AT 


Product’ 
Manstaciures 
EVIUPTA 96 
Electronic 
Vaulls Inc 


List 
price 
External. 
$995 
Internal, 
$895 


Racal-Vadic $1,495 
g600vP 


Racal-Vadic 


Expanded AT. 
Racal-Vadie 


9,600 bps 


Falthack 
speeds w! 
bropriciery 
protocol 


to. of he 
Asyoc status w' Bell 183 


modes 


Lyte 
wt. 
lights anéBell 212 a11,200 bps ef 2.400 ps operation 


Froet- = DIP 
panel switch 
controls settings 


Compatible 
wV22bis Synchronous Onoff 





Auto-dial 
Auto-answer 
Manual dial 
Manual answer 


Auto-dial 
Auto-answer 
Manual dial 
Manual answer 


4,800 bps 6 


7.200 bps 9 
4,800 bps 


2,400 bps 





Microcom 
AX/9624c 
Micracom Inc 


Expanded AT, 
Micracam AX 


9,600 bps 


Fastlink External, Extended AT 
Digital $2,395 
Communications intemal, 


Associates Inc. $1,995 


18,000 bps 


14,000 bps 
throughput 


ling the modem through software. 

According to the 9600VP manual, the 
modem will work at 9,600 bps with any 
AT-compatible software that can handle 
the speed. It gives no hints for specific pro- 
grams, but a section entitled **Preparing to 
Use AT-Compatible Software’” gives 
step-by-step instructions that will be easy 
to follow if you're familiar with your com- 
munications program. 

The one serious flaw with the 9600VP 
is its price. Selling for $1,495, it is only 
$300 less than the Microcom AX/9624c. 
At first glance, that may seem like a big 





Despite its impressive status display panel, the Racal-Vadic 9600VP shown here is an adequate 


middle-of-the-road 9,600-bps modem. 


Instantaneous, 


Auto-dial 
Aula-answer 
Manual dial 
Manual answer 


Aula-dial 
Auto-answer 
Manual dial 
Manual answer 


4,800 bps 


Increments 
of less 
Ihan 100 bps 


enough price difference to justify buying a 
low-end rather than a high-end, high- 
speed modem but Microcom sells another 
high-end modem for $1,599, the 
AX/9612. 

Like the 9600VP, the AX/9612 lacks 
the V.22 bis protocol for 2,400-bps com- 
munications. But otherwise, the AX/9612 
is identical to the AX/9624c. In particular, 
it uses the same protocols and data com- 
pression scheme to increase its throughput 
dramatically at 9,600 bps. When com- 
pared with the much faster AX/9612, at 
just $100 more, the 9600VP is hard to jus- 





tify—tunless you are using a system that 
can’t take advantage of the 19,200-bps 
modem-to-computer link. 


EVI UPTA 96 

The EVI UPTA 96, from Electronic 
Vaults, is priced at $995 for the external 
version or $895 for the half-card board mo- 
dem. 

Of the modems tested for this article, 
it’s the only one limited strictly to its pro- 
prietary high-speed protocol. If you al- 
ready have a modem for lower speeds and 
can devote two serial ports to your mo- 
dems, this may not be a consideration. But 
keep in mind that the combination of the 
UPTA 96 plus a second modem can easily 


igh 
Eee CPL EB 


EVI UPTA 96 

Electronic Vaults Inc. 

12347-E Sunrise Valley Dr. 

Reston, VA 22091 

(703) 620-3900 

List Price: Internal, $895; external; $995. 
In Short: This low-budget, high-speed mo- 
dem uses only its own proprietary protocol, 
but it's a reasonable alternative for those who 
want to keep costs down and already have a 
low-speed modem for communications at 
1,200 bps and slower. 
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YOU COULD SAVE A BIG 
FIFTY DOLLARS ON THE NEW 
QUIETJET PLUS PRINTER? 


If your old printer is beginning 
to sound like an industrial chain 
saw, you should give a listen to the N ( 
new QuietJet Plus printer from 
Hewlett-Packard. It gives you quiet 
operation and superb printing qual- D E 
ity at a very affordable price. And 
for a limited time, you can get a $50 
rebate on any QuietJet Plus you buy. 

Just visit your HP dealer for a 
QuietJet Plus demonstration. You'll 
see its near letter perfect printing 
quality. And how its wide carriage 
lets you print a wide range of docu- 
ments, from short memos to long 
spreadsheets. You'll hear-—or 
almost hear—how incredibly quiet 
it is. So quiet that you can carry on 
anormal telephone conversation 
without being disturbed. 

The QuietJet Plus represents the 
kind of business computing inno- 
vations you've come to expect from 
the company that never stops 
asking, “What if... .?” 

So if your printer is breaking the 
sound barrier, just call 1800 367-4772, 
Dept. 7091 for the Hewlett-Packard 
dealer nearest you. 








CD oackano | 


Business Computing Systems 
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The greatest virtue of the EVI UPTA 96 is price: at $895, it’s the cheapest 9,600-bps modem 
reviewed here. But caution, price can be deceiving. 


put you in the same price range as the Ra- 
cal-Vadic 9600VP and the Microcom 
AX/9612. 

The UPTA 96 is the same height and 
depth as the Hayes Smartmodem and 


about an inch wider. If you already have an | 


extemal modem, the UPTA 96 will fit 
comfortably underneath. It sports eight 
status lights: power on, terminal ready, 
send data, receive data, carrier detect, off 
hook, clear to send, and ring indicator. 
The UPTA 96's enhanced subset of the 
Hayes command set didn’t cause any prob- 
lems during the speed tests, but be fore- 
wamed that with many communications 


PC Eso 1 TOR > S 
€H Of GE 

Of the units under review, the Mi- 
crocom AX/9624¢ is the clear 
pricelperformance leader, with the 
highest measured throughput and 
only the second-highest price. 
DCA’ s Fastlink’s measured 
throughput is nearly as high, and 
the company has proven its ability to 
upgrade with only an inexpensive 
change in firmware. For bargain- 
basement entry into the high-speed 
arena, the EVI UPTA 96, at under 
$1,000, is the only choice. 
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programs, you can’t get away with install- 
ing the software for the Smartmodem. The 


| UPTA 96 manual recommends specific 


versions of Crosstalk XVI, Relay Gold, 
Respond, Carbon Copy, Q-Modem, Blast, 
and Professional YAM. 

Also be forewarned that the UPTA 96 is 
clumsy for interactive communications. 
When you're typing at the keyboard, it’s 
easy to get ahead of the screen when using 
temote echo. The solution, according to 
EVI, isto ‘use local echo whenever possi- 
ble,”’ but in some situations, switching to 
local echo is also awkward. 

Despite its limitations, the EV] UPTA 
96 is still worth a look—especially if you 
can’t justify the cost of two Fastlink or 
AX/9624c modems. Editor’s Note: At 
press time Electronic Vaults annoinced 
nine FASTCOMM models, which include 
every combination of standard modem 
protocol, both with and without the EVI 
9 ,600-bps protocol. You can add protocols 
to whichever model you have with FAST- 
COMM’s ‘'Fast-Snap’’ boards. You 
could start with a 300/1,200-bps internal 
modem for $395 and add a 9,600-bps up- 
grade later for $525. Or start with a 9,600- 
bps modem at $895 for the internal ver- 
sion, and add 300/1,200- and 2,400-bps 
compatibility as needed. Pt 





M. David Stone is a frequent contributor to 
PC Magazine. 











Advanced 


Authorized Dealers 


(Eastern U.S.) 


Aerdwolf Microeysteme 
217 East 8Sth, Suite 102 
New York. NY 10028 
212/838-7840 


Advencad Information Systams, inc. 
1336 Edne SE 

Grand Rapids, MI 49507 
816/243-1312 


Archive Systema, Inc. 
1876N W 2nd Ave 
Boca Reton, FL 33431 
305/393-4602 


Corporata Micros, Inc. 

333 West S2nd St.. Suite 1204 
New York, NY 10019 
212/315-2883 


Crest Systeme, inc. 

2101 Magnoita Ave , Suite 208 
Girmingham, AL 35205 
205/328-4882 


Feet Forward, Inc. 
129 Adams Straet 
Lousville, KY 40206 
502/589-0301 


ICS Software 
POC 389018 
Brooklyn, NY 11235 
718/743-4050 


INACOMP Computer Centers. 
700 Rammingion Road 
Schaumburg, iL 6019S 
312/519-1 


Micro City Computera 
110 West 31st Street 
New York, NY 10001 
212/863-6110 


Mitech Corporation 

#1 Perimeter Park South, Suite 335-S 
Birminghem, AL 35243 

205/967-0605 


Modular Management Systems, Inc. 
451 Bloomfield Ave 

Caldwell, NJ 07006 

201/228-3838 


National Al Lab, Inc. 

1800 eeniury oie . Suite 770 
Atlente, GA 30348 
404/633-3900 


Network Dete Systame, Inc. 
3419 Pierson Place 
Flushing, MI 48433 
33732-6346 


PC Connection. Int'l. inc. 
8709 S W 132 Straet 
Miemi, FL 33176 
305/235-8966 


PRISM Computar & Conauiting 
Services, Inc. 

2100 Riverchase Center, Suite 420 

Birmingham, AL 35244 

205/988-S111 


Don Sivitz & Assoclatee 
43S Dayton Street 
Cincinnati. OH 48214 
$13/421-110S 


Southeastern Systems, Inc. 
619 East Price Ave , Suite #12 
Gastonia, NC 26054 
704/866-8048 


TENMAST SOFTWARE SYSTEMS 
101 Richmond Road 
Lexington, KY 40502 
606/268-0995 

TRIMARC Systame, Inc. 
11716 Parklawn Drive 
Rockville, MD 20882 
301/231-4991 

Upen Computar Systems 
4701 NW 72nd Avenue 
Miami, FL 33166 
305/894-2980 


SOFTWARE 
LINK, INC. 


O786E 


To Over 30,000 Installations, 
MultiLink’ MEANS Multi-User. 


At over 30,000 sites, as many as one-quarter of e million 


users tep Into the power of MultiLink® Advanced everyday. 


Since 1981, they've come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, end the ability to share disks, files, printers, 
and programs in e true PC-DOS environment. 

From the largest of the Fortune 500 to the smallest in 
small business, MultiLink® has provided a cost-effective 
multi-user solution thet's evailable from no one else. 

MultiLink® Means Cost-Effective Timesharing 
on aPC, MultiLink® Advanced utilizes the principle of 
timesharing by sharing a central PC's peripherels, files, 
and processor time among nine users. Up to eight in- 
expensive terminals can be connected to a single non- 
dedicated IBM PC, XT, AT or 100% compatible using 
standerd RS-232 ports. Each terminal effectively emu- 
letes e PC heving up to 512K RAM. 

PC-Shadow™ Workstations, shown below, even heve 
en AT look-alike, es well as work-alike, keyboard, dis- 
play, and serial port. In addition, password-protected 
remote eccess vie modem can be mede with either dumb 
terminels or PCs running our terminal emuletion software. 


—_ Mdeolkeal Lima 


Link, inc. Muni nky pevenced 


& PC-Shadow” are tradema: 

Soren ae oe NT i Pe-08. 

Token Ring, & NETBIOS are trademarks of An 
(aM ‘Star, dBASE ili, Multimate, 

Lotus 1 94 Sim are trademarks of 


Sine Developer anime 


CALL: 404/998-0700 
Dealer Inqulrles Invited 


THE SOFTWARE LINK, INC. 


6601 Dunwoody Piace, Suite 632, Allania,GA 30338 Telex 4996147 SWLINK 
, 


MuitiLink® Means PC-DOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony, 
WordSter, dBASE III, & Muitimate are just a sampling 
of the wide variety of PC-DOS softwere thet's fully 
competible. 

Our softwere-driven system Is also IBM NETBIOS 
compatible, so programs that are written for IBM’s 
Token Ring will run on our multi-user system, as well. 

MuitiLink® Means Muiti-User to Leading 
Computer Publications. Whether you read PC Magazine, 
“MultiLink® Advanced delivers on...convenience, speed, 
and flexibility,’ or InfoWorld, “if you want alow-cost 
multiuser system with up to eight terminals, MultiLink® 
Advenced is worth a serious look’’ it becomes clear that 
MultiLink® Advanced is a formidable contender in the 
multi-user merketplece. 

See What MuitiLink® Can Mean to You. Learn, 
firsthend, how our multi-user system can benefit your 
company. Cell The Software Link TODAY for complete 
information and the authorized dealer nearest you. 
MultiLink® Advanced is $495 and comes with e 
money-back guarantee. 





THE SOFTWARE LINK, INC,/CANADA 
400 Esna Park Drive, Suite 18 Toronto (Markham).On!, L3R 3K2 
CALL: 416/477-5480 
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Remote lets you run almost any program, from any location, as if you were there. 


Remote is the software that turns your personal computerin-  ¢ Each of several different users can call in from anywhere in 
toa host computer. You or anyone you choose can dial it up the world and use the host PC and software. Remote includes a 
from almost any terminal in almost any location, and run most _ sophisticated electronic mail system with encrypted messages 
popular application programs such as word processing, spread- and individual password protection. 


sheets, and data base managers. © You can transfer files to and from the host computer, using | 
You'll see the program on your remote terminal screen as if the Crosstalk or XMODEM protocol. 

OU Were seated at the host PC. : ; © Programmers and software vendors can use Remote to debug 
While Remote itself becomes transparent in use, it offers a client's software by phone, without leaving their own offices. 

some very tangible benefits: 


; : Imagine the potential Remote has in extending the power of 
* You don'tneed a second PC to do the job of two. Almost any your own PC. Ask your dealer about it, or write for details. 
terminal or terminal emulator will do. The only software you CROSSTALK and MICROSTUF are registered trademarks of Microetu, tne 

need is the software in your host PC. REMOTE is a trademark of Microstuf, Inc ® 


CIRCLE 326 ON READER SERVICE CARD MIC STUF 


1000 Holcomb Woods Parkway 
Roswell, Georgia 30076 


@ SOFTWARE @ RICHARD W. RIDINGTON, Jr. 


INTEGRATED 
APPLICATIONS: 


—™ Smart 


he search for the 
perfect integrated 
program at times 
seems like the search for 
the elusive Holy Grail. 
These programs, while 
they combine the five most 
commonly used PC appli- 
cations in one package that 
permits easy data inter- 
change among them, usu- 
ally achieve this integra- 
tion at the expense of full 
functionality in one or 
more of the modules. In- 
novative Software’s The 
Smart Software System comes closer than 
most to the ideal: its modules, while by no 
means flawless, can all respectably com- 
pete with good standalone products in their 
categories. What it sacrifices for its bal- 
anced performance is a certain measure of 
integration. 
Like its chief competitors, Framework- 
Ul, Symphony, and Enable (see **Integra- 
tion with Integrity: Framework, Sympho- 
ny, and Enable,’’ PC Magazine, Volume 
5 Number 11), Smart includes a word pro- 
cessor, a database manager, a spreadsheet, 
a graphics utility, and a telecommunica- 
tions program. You can purchase Smart as 
a complete integrated set or as a separate 


SOLUTION 


Innovative Software’ s Smart System offers 

an acceptable level of integration without 
sacrificing too much functionality within its 
individual applications. Its modules 

are respectable, even impressive, performers. 


word processor, database, or spreadsheet 
with graphics; either way, it includes tele- 
communications, time management, a 
programming language, a formula calcula- 
tor (endowed with the entire set of spread- 
sheet functions), and a basic text editor, 
giving you most of the services of a desk- 
top utilities program. 

One way that Smart maintains its sur- 
prisingly consistent level of quality across 
all its modules is by sidestepping the domi- 
nance of one particular data structure; each 
of Smart’s modules retains a distinctive 
flavor that makes the package seem more 
like a well-coordinated series of standa- 
lone packages than like traditionally ho- 
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mogeneous integrated software. 

The price for this greater autonomy of 
the modules is occasional lapses in close- 
ness of integration. Although you can cre- 
ate up to 50 windows, files simultaneously 
represented in different windows must be 
of a single type: thus while you can view 
multiple word processing documents si- 
multaneously on-screen, you can’t com- 
pare one with a database and a spread- 
sheet. You can transfer data between two 
word processing documents or two spread- 
sheets on-screen, but exchange of data be- 
tween dissimilar applications or between 
two databases occurs in file-based trans- 
fers using Smart's proprietary data inter- 
change formats. Fortunately, these trans- 
fers are relatively simple: you can easily 
put spreadsheet graphics or a database re- 
port into a word processing document, for 
example. 

Like most integrated programs, Smart 
is largely menu driven and includes an in- 
tegral programming language that gives 
you access to the power of each of its mod- 
ules. Five separate menus control each ap- 


plication—a design I found a bit awkward. | 


(The first three menus vary from one appli- 


cation to another; the fourth and fifth deal | 
| make a hard disk almost a must. | used one 


with file operations and system utilities.) 
However, the program allows you to vary 


the available range of commands among a | 





simplified set of menus appropriate for be- 
ginners, a full range of menus for interme- 
diate users, and an abbreviated command 
mode suitable for experts. Whatever the 
mode, a set of “‘Quick keys”’ is available 
for rapidly executing frequently used com- 
mands—generally function keys or Alt- 
Ctrl key combinations. A macro facility al- 
lows you to store any series of keystrokes 
unavailable through the Quick keys. 

Other nice touches include 11 word 
processing fonts (you can display custom 
fonts through an internally toggled graph- 
ics mode) and room for two additional 
fonts you design (the program gives you 


| the editing tools to do this). All data files 


can be protected; in the case of spreadsheet 


| files, the program employs passwords in 


order to distinguish between read and 
read/write access. 

The windowing facility is helpful but 
rather limited. Windows tile beside one 
another without overlapping. And, while 
any window may be zoomed to full screen, 
you cannot adjust the size of an existing 
window without recreating it. 

Like most other integrated programs, 
Smart is large; its need for numerous work- 
ing files and its occasional use of overlays 


during my testing and my conclusions re- 
flect that. 


The Smart spreadsheet is remarkable for 
several reasons: its 9,999 rows by 999 col- 
umns and sparse-matrix memory manage- 
ment make it suitable for the big jobs most 
spreadsheet applications inevitably be- 
come, you can merge its graphics into 
word processing documents with text and 
graphics on the same line, and the scope of 
its native functions (119) offers ample for- 
mula-writing power. These things aside, it 
offers one other outstanding quality: supe- 
rior recalculation speed. While parts of the 
program access overlay files, the formula 
processor remains entirely RAM resident. 
At an eye-popping elapsed time of 3 sec- 
onds ina test of recalculation speed, Smart 
rates ‘'best of class’’ by nearly two to one 
over Symphony (5.5 seconds), three to one 
over Enable (10 seconds), and eight to one 
over Framework (19 seconds). 

Although it employs a Multiplan-like 
**r1C12”’ cell identifier convention, 
Smart's spreadsheet is otherwise modeled 
on the familiar /-2-3 design. However, 
Smart is not a /-2-3 clone, and while the 
similarities are sufficient to make even 
dyed-in-the-wool /-2-3 users comfortable, 
there are several significant differences 
(most of them advantageous). 
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The chief advantoge of windows is that they ollow you to have 
alternative views of the same file or of another file within the some 
applicotion, or even from another application if the file has been 
exported to the module you're working in. Window 1 in the screenot left 
shows on optional page break (o solid, horizontal line) in one file, while 
Windows 2 ond 3 show olternative views of 0 single mail-merge file. 


Word processing windows olso have the ability to hold footnotes. The 
top window in the screen on the right shows o cross-tobulotion 
outomaticolly generated in the datobase and exported to the 
spreadsheet with Smart's powerful Send Summarized command. The 
bottom window holds 0 \-2-3 (Release 1A) worksheet imported without 
tronslotion; Smart can olso write \-2-3 files. 
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MULTIPLE FILES = Smart's windowing 
capability lets you keep multiple windows 
open on the current spreadsheet or keep 
multiple files open in different windows 
and use formula references to tie them to- 
gether. References to external worksheets 
are unaffected by recalculation status: 
Smart always requires you to recalculate 
the worksheet manually before it will up- 
date them, and all files involved in such 
references must be RAM resident. (Its sup- 
port for the Lotus/Intel/Microsoft Expand- 
ed Memory Specification, the AST super- 
set of it, AT extended memory, and 
disk-paging capabilities enables you to use 
numerous files should the need arise. ) 

Since Smart’s database functions are 
part of its database module, you won’t find 
any querying capability or selective statis- 
tical analysis of spreadsheet-based lists, 
but you can sort these lists either rowwise 
or columnwise. Those using Smart in a 
]-2-3-dominated shop will be happy to 
know you can both import and export 
1-2-3, Release 1A, files (Innovative Soft- 
ware says support for Release 2 files is 
coming). | imported a /-2-3-generated 
cash-flow-projection worksheet and a 
large database file (in BASIC sequential 
format) without difficulty. 


' 
Be ices F ] Lae 


[ 
The Smart Software 
} — oe System, Version 3.0 
| 5 Innovative Software Inc, 
eS. 875 Widmer Rd. 
Lenexa, KS 66215 

(800) 438-7627 

(913) 492-3800 

List Price: $895 
Requires; 256K RAM (spelling checker re- 
quires additional 64K, certain printers require 
additional memory), two floppy disk drives, 
DOS 2.0 or later. 
In Short: A menvu-driven integrated applica- 
tions program, complete with programming 
language, that achieves respectable function- 
ality within its individual modules, especially 
the word processor and spreadsheet. The 
strong and generally impressive capabilities 
of its individual applications limit Smart's in- 

| tegration in some areas, hut the program suc- 
ceeds at simplifying data exchange overall. 
Not copy protected. 
CIRCLE 686 ON READER SERVICE CARD 
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—————d 








The spreadsheet supports string refer- 
ences (the ability to retum the string value 
of another cell through a cell reference) 


and a full range of string manipulation | 
| functions (such things as Mid, Right, 


Proper, and Match). A concatenation op- 


erator automatically supplies a space (you 


don’t have to write ‘‘First’’&’’ 
“*&**Last’’); the more conventional form 
of that operator is available as well. 

Formulas must be preceded with an 
equal sign; thereafter you may point to 
ranges as you would in /-2-3 and substitute 
range names for cell addresses in formulas 
and worksheet navigation commands. 
Range names are not quite the equal of 
1-2-3's: I missed seeing a menu of avail- 
able range names at the time of creation 
(Smart can show you such a menu but not 
while you are creating a new name). 

The program supports date math and 
offers two convenient operators to convert 
textual data entries into cell entries that ap- 
pear as dates and can be manipulated arith- 
metically with the program’s date func- 
tions. For example, if you type an ‘‘at’’ 
(@) sign before you type ‘‘1-1-86"’, 
“*1/1/86"’, ‘Jan 1, 1986°’, or ‘January 1, 
1986’’, you will see ‘‘O1-JAN-86”’ on the 
worksheet (multiple date formats are avail- 
able). Another work saver is the Report 


command, through which you can store re- | 


port settings, including numerous separate 
ranges (although some restrictions on or- 
dering apply), include page breaks, and 
define multiple headers and footers. 


GRAPHICS = Smart's spreadsheet, more 


properly The Smart Spreadsheet with 
Graphics, comes with integral graphics 
consisting of line, bar, stacked bar, 
stepped line, x-y, pie, and high-low charts, 
and histograms. You can exercise selec- 
tive control over fill patterns and colors, 
orient them vertically or horizontally, se- 
lect from two- or three-dimensional for- 
mats, and use an editor to add special titles 
or annotate graphs. Smart can display and 
print graphs from within the spreadsheet 
and can store graph images for display 
without the corresponding spreadsheet 
file. The programming language lets you 
configure a slideshowlike presentation us- 
ing such graphs. I had only one quibble: re- 
graphing existing data was a bit slow be- 
cause the program makes a disk access. 








Database Manager 


Like most relational database managers, 
Smart's program is powerful and com- 
plex, but at times it is also downright cum- 
bersome. Many users I spoke with named 
the database as the most difficult module to 
master. For example, to execute a sort you 
must define and store the sort definition in 
a file; assign an index file to this sort-defi- 
nition file; and then execute the Order 
command specifying the name of the index 
file. 

Smart allows you to define up to nine 
custom screens (in addition to its automati- 
cally generated default screen) with each 
data file. During screen definition you can 
specify numeric and alpha range testing 
(only the first letter is significant in alpha 
range testing) and designate fields as read 
only or must enter (but not must fill). Files 
and screens can be password-protected 
separately (file passwords protect the file 
structure, whereas screen passwords pro- 
tect data). However, since password pro- 
tection does not encrypt data files, you 
shouldn't view it as a way to prevent unau- 
thorized snooping. 

A nice range of data types includes al- 
phanumeric, numeric (also includes calcu- 
lated fields), date, time, social security 
humber, phone, sequential count, and an 
unusual inverted name field. The latter al- 
lows you to maintain a single field for an 
entire name yet sort on the last name. 
When you include such fields in a report, a 
“‘reinvert’’ function puts the name into 
proper order. You may choose between 
fixed length (for faster disk access) and 
variable length (for greater economy of 
storage) file formats. 


KEYS AND INDEXES The program 
supports both keys and indexes, but those 
terms have special meanings here. A 
Smart key is like aconventional index: you 
can store up to 15 per file, they can be sim- 
ple or compound, and you can save sorting 
time by exercising control over the number 
of characters from each field that will be 
significant in the key (up to a maximum of 
100 characters). Keys can be updated ei- 
ther at the end of a data entry sequence or at 
any other time through a menu choice, and 
the program allows you to screen out du- 
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Employee Recerd laput Fore 


sary 2500000 
orth 18 


Smart's Link command appears to merge two files on the screen. Two 
independent files, one containing personal information (top four lines) 
and the other a salary record, are linked in two separate windows. The 
window borders have been suppressed and the linking field hidden to 


create the illusion of a single file. 


plicate key entries. Smart does not physi- 
cally sort your files; instead it uses one- 
time indexes (which cannot be updated). 
An Order command allows you to select 
from sequential, keyed, or indexed access 
to your file. However, indexes are also 
used to store predefined queries, and so 
you also must use the Order command to 
activate stored queries, a perplexing con- 
vention. Yet another anomaly: when you 
are presented with a menu for key selec- 
tion, the program allows you to select un- 
keyed fields, resulting in an error message 
as soon as you execute the command. 

Although Smart’s custom screen defi- 
nition lets you position fields where you 
wish and enter your own prompts, titles, 
and line and box graphics, a lack of ade- 
quate editing tools hampers the process. 
There is no move command, and text will 
not close up over deleted characters: you 
must delete the whole line and begin again. 
Since you can access fields only in sequen- 
tial order (there is no menu to permit ran- 
dom access), changing the physical order 
(and therefore , data entry order) of fields is 
a demanding task. 


QUERIES Unlike most Smart opera- 
tions, which rely on menus, the query 
function depends heavily on formula writ- 
ing, making i syntax deperderi. ‘Onee 
you learn the ak ad it’s vik 


Sa = 
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Smart's custom screen-generation facility allows you to supply custom 
field prompts and other text, draw line or box graphics, designate fields 
“read only" or ‘must enter,"" and specify range checks. However, the 

Program does not allow you to move existing entries or effectively edit 


text; the only remedy is to delete your text and start over. 


[Sales] > 100 where [Region] = ‘*South- 
west’. The ‘“‘where’’ operator used here 
functions like a Do-While statement; pro- 
vided the file is in keyed order, speedier 
queries result. However, the query facility 
does not trap data-type mismatches; the re- 
sulting query merely fails to find the de- 
sired records. If you make a simple syntax 
error of this kind, when the program fails 
to find the records, you might wrongly 
conclude that they aren’t in your file. 

Deleting any more than the current re- 
cord seems unneccesarily complex: you 
must query to separate the subset of re- | 
cords you wish to delete, write a formula to 
replace (mark) all such records as deleted, 
then purge them. 

Smart's interactive menu offers some 
support to multiple-file operations. All 
data files involved in multifile operations 
must be open during those operations (al- 
though not all need occupy a window on 
the screen). The Link command enables 
you to tie two files together on the screen 
(but no more than two). By turning off the 
screen’s borders and adjusting the window 
to hide the duplicate key on which they are 
linked, you can make the two files appear 
as one. A Lookup command will retrieve 
values from one file and insert them in an- 
| other, and a powerful Transaction com- 
| rand wilh post teeotds in-one Ale hesed on 
those in another, as well as leave behind an | 











audit file to document its work. 

The Relate command allows you to join 
two files based on union (all records), in- 
tersection (matching records), noninter- 
section (nonmatching records), and sub- 
traction (records from a secondary file that 
do not match the primary file) conditions. 
However, inasmuch as Relate is a physical 
join of files, it is wasteful of disk storage 
and is not the ultimate answer to most mul- 
tiple-file reporting requirements. 


REPORTING Smart’s report generator 
offers tabular and free-form reports, and a 
hybrid two-file report incorporating both 


| formats. Unfortunately, most multiple-file 


reports won’t be possible with this com- 
mand. Its hybrid report is most suitable for 
something like an invoice, where you want 
the address section laid out in free format 
and the body in a tabular report. However, 
you cannot do what you are more likely to 
want: create a report using multiple files in 
table format or in free-form format. On the 
simpler side of reporting, it’s also not easy | 
to obtain a simple printed list resulting 
from a query. The procedure’s complexity 
makes you appreciate the wonderful econ- 
omy of dBASE’s ‘‘to print’’ operator, 
which you can append to any query to ob- 
tain such reports. 

Smar’’s datwlowse modele imports ad 
exports data freely. While it supports di- 
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To see any of Smart’s 1] fonts (left), you select graphics mode froma 


menu. The rectangular block is a merged graph as it appears on the 
Screen (note the graph filename, PIE.SCN). Smart automatically 
formats the text column to the left of the graph and reformats the text to 
fill available space if you delete the graph from the document. In 


rect translation of only dBASE H and Inno- | 


vative’s T.1.M. program files, if you take a 
moment to define the file structure inside 
Smart, you'll be rewarded with rapid im- 
ports of either seqential (comma-delimit- 
ed) or fixed-length files. You can send data 
files to the spreadsheet as is or in summa- 
rized format. Smart really showed off its 
whiz-bang speed for this function: the pro- 
gram cross-tabulated a 500-record person- 
nel file on five vertical and four horizontal 
dimensions, loaded the summary report 
into the spreadsheet, and automatically ad- 
justed its column widths—in 20 seconds. 
That's performance. (Strangely, while you 
can send that report to a spreadsheet, the 
word processor, or to a file, you cannot di- 
rectly send it to the one place you would be 
most likely to want to send it: the printer.) 


The Smart word processor announces it- 
self with the blue logo for the Merriam- 
Webster Linguibase, the popular spelling 
checker also used by MultiMate and the 
Leading Edge Word Processor. The Web- 


ster dictionary allows you to spell-check | 


any increment of text from one word to the 
entire document, and you can opt to have 
the results of a spelling check sent to a file 
if you don’t want to sit through the correc- 
tion session now. 





» The entire process of 
merging a graph and a 
word processing docu- 
ment is about as tough as 


sharpening a pencil. 


The program’s mail-merge utility al- 
lows you to designate optional fields, and 
it automatically rejustifies text to suit the 
final length of each line. Graphs created 
and saved in Smart’s spreadsheet can be 
inserted into a word processing document, 
sized (small, medium, or large), and justi- 
fied to the left or right margin; but you lose 
the graph-editing capability offered in the 
spreadsheet. Smart automatically refor- 
mats margins to form a column for text be- 
side an inserted graph. Should you later 
decide to remove the graph (a menu 
choice), Smart will again automatically re- 
format your document. The entire process 
of merging a graph and a word processing 
document is about as tough as sharpening a 
pencil. 

Innovative Software supports the IBM 
Document Content Architecture data inter- 





nongraphics mode (right), Smart represents the fonts in color. Of the 
five available command menus, command list 5 (shown at the bottom) is 
standard across all applications. Command list 4 deals with file-related 
operations, while menus I through 3 are application-specific. 


| change format for file translation (both di- 


rections); a separate utility converts Word- 
Star files into Smart format (but not the 
reverse). Despite all these facilities for 
dealing with data from the outside world, 
the Smart word processor unfortunately 
cannot search and replace on carriage re- 
turns, leaving you the tedious task of man- 
ually removing the ones that normally oc- 
cur at the end of every line in an imported 
file. 

As in other modules, the word proces- 
sor keeps you well informed. On-screen 
prompts display your page and line num- 
ber, and you can scroll through several 
panels to view the entire assortment of 
Quick keys and function-key assignments. 
That’s useful because, although all mod- 
ules have such keys, they seem to receive 
heavier use in keyboard-intensive word 
processing than in spreadsheet work. You 
can also keep tabs on available memory 
and free disk space and the current con- 
tents of the deleted buffer. 

Although Smart’s word processor is 
very full featured, operations that in 
Framework require one or two keystrokes 
sometimes take several more in Smart. 
The word processor reformats text auto- 
matically, but it does not do so continuous- 
ly, and I found the brief lag between data 
entry and reformating to be disconcerting. 
Several times this protocol engaged me in 
a maddening game of keep-away with the 
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Tech PC, we're out to capture your micro- 
computer business. No one matches our 
diverse line of high performance products, or 
our comprehensive system of support, warran- 
ty, and third party maintenance service op- 
tions. Tech PC is a large Southern California 
computer design and manufacturing firm with 
computer research and design specialists, pro- 
duction engineers, technical assistance staff, 
qualified sales personnel, and a strong 
management and investment team to provide 
you with state of the art products, state of the 
art reliability, and state of the art economy. 


PORTABLES 


Tech PC Portable Computers come in four 
different base models to match your com- 
puting needs. Our entry level Tech PC/XT por- 
table computer is designed to provide a non- 
obstructive profile, and has a capacity to hold 
two thirty megabyte hard disks, a high resolu- 
tion monochrome monitor with a Hercules 
compatible graphics card to drive it with 800 
by 400 lines resolution, and never before heard 
of 6 expansion slots in a portable computer. If 
4.77 MHz of Intel 8088 power isn’t fast enough, 
try our Turbo 4.77 to 8 MHz 8088-2 or optional 
NEC V-2 microprocessor based portable 
machine. Designed to increase speed up to 170 
percent of a standard PC/XT, the Tech PC/AT 
and Tech Turbo PC/AT portable units are state 
of the art in portable performance. The 80286 
microprocessor based units can be fitted with 
up to 240 megabytes of high speed voice coil 
hard disk technology, and with the Turbo AT’s 
10 MHz math co-processor socket and 10 MHz 


80286 microprocessor the unit can 
manipulate large spreadsheets with 
unparalleled performance. 


DESKTOPS 


Tech PC Desktop Computers are de- 
signed for survival. The XT’s leave your 
desktop looking comfortably empty with 
their slim non-obtrusive profile; The AT’s 
give you a powerful presence with a clean 
lined sturdy chassis. Combined with a 14 
inch, 800 by 400 line amber monochrome 
monitor or a 14 inch, 1280 by 800 black 
and white monochrome monitor you’ve 
got State of the Art staring straight back 
at you. If 8 MHz 80286 power isn’t fast 
enough for you... try the Tech Turbo 
PCI/AT with its 1OMHz 80286 and 10 MHz 
80287 math co-processor socket. The Tech 
Turbo PC/AT gives you the strongest, 
most powerful 80286 performance avail- 
able from anyone, anywhere. .. available 
with up to 16 megabytes of memory and 
hard disks up to 1 gigabyte with our new 
optical storage disk, the Tech Personal 
\4 

J ’ 

if 
I 
| 


















Computer Desktops represent the cutting 
edge of desktop microcomputer technology. 


Tech Personal Computers, Inc. is a full 
service manufacturer of Micro Computer 
Products and offers a complete line of 
Desktop, Portables and Multi-User Com- 
puter Systems as well as an accessory line 
of over one hundred enhancement prod- 
ucts. Tech Personal Computers, Inc. are 
all backed by a full one year warranty with 
additional maintenance coverage and ex- 
tended maintenance con- 
tracts available through 
Momentum Service Corp. 
For more information 
concerning hundreds of 
MSC Service Centers 
throughout the United 
States, contact Tech 
Personal Com- 


puters, Inc. at 
(714) 754-1170. 






















OFFICE ON LOCATION 


DESKTOPS 
TECH PC/XT DESKTOP .......cccccsccecccccccecee eS S29 
Options: 
Tech PC/XT with 20MB Hard Disk .................-- $ 979 
Tech PC/XT with 20MB Hard Disk, Monochrome Monitor, 
Hercules® Compatible Mono/Graphics Card .......... $1179 
TECH TURBO PC/XT DESKTOP........+0eseeeeeeeesS 629 
Options: 


Tech Turbo PC/XT Desktop with 20MB Hard Disk...... $1079 
Tech Turbo PC/XT 20MB Hard Disk, Monochrome Monitor, 
Hercules® Compatible alae Gard freee cece $1279 


TECH PCIAT DESKTOP. 60.2 sc0sc0ecceceveveccessses $1399 
Options. 

Tech PC/AT with 20MB Hard Disk ..........+0.--+6-- $1799 

Tech PC/AT with 20MB Hard Disk, Monochrome Monitor, 

Hercules® Compatible Mono/Graphics Card .......... $1999 

TECH TURBO PC/AT DESKTOP. ..........eseeeceeee $1599 


Options: 
Tech Turbo PC/AT Desktop with 20MB Hard Disk ..... $1999 
Tech Turbo PC/AT with 20MB Hard Disk, Monochrome 
Monitor, Hercules® Compatible Mono/Graphics Card . .$2199 


PORTABLES 


TECH PC/XT PORTABLE......sscsccscccccccccsccse+S O99 
Options: 

Tech Turbo PC/XT Portable with 20 MB Hard Disk .. . .$1349 

Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes 

Compatible Modem and 20 MB Hard Disk ..........- $1549 


TECH TURBO PC/XT PORTABLE..........sceceee0-$ 999 
Options: 
Tech Turbo PC/XT Portable with 20 MB Hard Disk ...$1449 


Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes 
Compatible Modem and 20 MB Hard Disk ..........- $1649 


TECH PCIAT PORTABLE .....ccccceveccscssenvveses Sl 799 
ions: 


Tech PC/XT Portable with 20 MB Hard Disk .......... $2199 
Tech PC/XT Portable with 1200 Baud Internal Hayes 
Compatible Modem and 20 MB Hard Disk ........... $2399 
TECH TURBO PC/AT PORTABLE........-0+00 oes $1999 
Options: 
Tech PC/XT Portable with 20 MB Hard Disk .......... $2399 
Tech PC/XT Portable with 1200 Baud Internal Hayes 
Compatible Modem and 20 MB Hard Disk ........... $2599 


All TECH PC PORTABLES available with tape backups, hard disks 
up to 1 gigabyte, networking systems, and hundreds of other 
hardware and software accessories. 

ee Loe eee. 2. 


oe oy ee) | hl 
# toi fs Gz 


(714) 385-1711 


1911 Betmor Lane Anaheim, California 92805 
Telex 272006 Answer Back- TECH FAX: 7143851523 
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Integrated Software Packages: Summary of Features* 


Manutecturer 
Product 


Liet Price 


Seneral 


Enable 
$695 


Extended memory No 
Extended memory RAMdfek No 
Herd dlek 

Maxtmum windows opee 
Copy protected No 


Dutabeee Management 


Maximum flelde 254 
Meximem recorde 65,000 
Link lebtee for lookup Yes 
Mattiple-fietd sort Yes (8) 
Indexes maintained 
Case-eenaltive eearches 
Fleld-entry edit maeks Yes 
Calceleted fleld in reporte Yes 


Spreadsheets 
Maximum epreadeheet elze 


The Software Groep 


Yes (database only) Yes 
8 


Configurable trom 126 x 511 


Ashton-Tate 
Framework II 


$695 


Yes 
Yes 


Unlimited 
Yes Yes 


32,000° 
32,000° 
Yes® Yes 
No Yes 


Yes (10 per database) No No 
Yes (index only) Yes Yes 


Yes* Yes 
No Yes 


32,000 x 32,000° 


to 4,095 x 15, or 65,000 cells 


Liek epreedeheets No 
Zero- width columee Yes 
Warning fer circular references Yes 


Word Processing 


Meximum length of document 
Decimaf tabe Yes 
Metfiple-line heeders and footers Yes 
No. of docemente edited et once 8 

Block colemn movee Yes 
Oetfttning No 
Indexieg Yes 
Tabie of coeteets Yes 
Footnotes Yes 


256K system: 100 pages 


Lotes Development Corp. 
Symphony 


$695 


256, 32 per torm window 
8191 


8192 rows x 256 columns 


Innovative Software tne. 
The Smart Softwere System 


$895 


Yes 
Yes 
Yes 


Memory dependent 50 


No 


255, 

1,000,000 plus 
Yes 

Yes 

No! 

Yes (foggle on/off) 
Yes 

Yes 


9,999 rows x 999 columns 


Yes Yes (with macro management) Yes 


Yes Hide 
Yes Yes 


64,000 tor singie trame® 
No No 


8.192 lines 


Yes 
Yes 


90 pages® 
Yes 


Yes No (yes with Top Labels) Yes 


Unlimited (based on memory) 1 

No Yes 
Yes No® 
No No® 
Yes Not 
No No 


50 
No 
No 
No 
No 
Yes 


*For a complete review of Framework, Symphony. and Enable see ‘Integration with integrity’ Fremework. Symphony. and Enable: ' PC Magazine, Volume 5 Number 11 
‘Theoretical number; practical usage based on memory “Only through programming ‘With outtiner tunction, maximum length Is unlimited ‘Available as add-in program. 
‘Provides choice to update keys but not indexes °4,000 characters per page 


program: after deleting text on one line, I | 


would move the cursor down to the next 
line to edit another word, only to have that 
word whisked away as the cursor arrived 
(leaving a line triggers reformatting). You 
can force reformatting of the current para- 
graph with the F2 command, and some- 
times just moving the cursor has the same 
effect. 


Telecommunications 


Smart’s telecommunications module is 
straightforward and functional, but you’ ll 
notice that it lacks such niceties as back- 
ground operation or a wide range of termi- 
nal-emulation selections. The manual pro- 
vides switch settings for Hayes, Popcom, 


and U.S. Robotics modems (I used a | 


Hayes 1200 external modem for these 
tests). You’ll have to rely on Innovative 
Software’s telephone support or your own 
technical ingenuity if your modem falls 
outside that select group. It’s important to 
remember that even Hayes-compatible 
modems can use different switch settings 
than Hayes does. After the first such con- 
figuration, you'll need to reset your mo- 
dem and let Smart initialize it. 

Sessions using MCI Mail through Tym- 
net, transferring files via a null modem be- 
tween a PC-XT and a TRS model 200, 
conducting on-line chats in terminal mode, 
and using Xmodem to transfer files be- 
tween my office in Connecticut and those 
of Innovative Software in Kansas all went 
without a hitch. 


COST-SAVING FEATURES Like most 
communications programs, Smart’s al- 
lows you to select communications param- 
eters from a menu and save them to a file 
for later use. Communications menus mir- 
ror the parameters menus used in the pro- 
gram’s other applications. The program al- 
lows you to save records of on-line 
sessions to a file, printer, or its own buffer. 
Other than reviewing it on your screen, 
you won't be able to do anything with this 
record once it’s stored in the buffer except 
save it to a file, (the editor cannot access 
the buffer), but at least the buffer keeps 
your costs down by saving material at top 
speed while you are incurring on-line 
charges (both Symphony and Framework 
can edit such records directly). 

If you use a modem that offers inputs 
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for a telephone (the Hayes 1200 does not, 
but the Hayes-compatible Novation does), 
you can use Smart’s ability to switch be- 
tween data and voice without terminating 
your connection. Smart offers other cost- 
saving features, including estimates of file 
transmission time (if you haven’t learned it 
yet, some of those monster files are more 
cheaply sent via Federal Express) and mes- 
sages posting the length of time you have 
been on-line. 

Smart does not offer a menu-driven 
auto log-on procedure; instead, special 
verbs in the programming language sup- 


® Smart has the ability to 
switch between data and 
voice without terminating 
your connection. 


port that operation (the manual includes an 
example incorporating them). Provided 
the proper security conditions have been 
met, the originator of a call can select a 
limited set of commands on the answering 
computer. These remote commands in- 
clude those to display a directory and 
transmit and receive a file; they are each 
tied to the availability of password-protect- 
ed access on the part of the originator. 
While Innovative Software plans to in- 
crease its terminal-emulation offerings in 
the future, they are currently limited to 
TTY or ANSI. While you may not be able 
to play on-line games requiring full-screen 
addressing, TTY is fine for on-line conver- 
sations and use of electronic-mail services. 
Alongside telecommunications on 
Smart’s central menu is a time-manager 
option allowing you to schedule appoint- 
ments and tasks. I’ve never been persuad- 
ed of the value of keeping such things on a 
personal computer (it’s never available 
when you need it and always requires dou- 
ble entries when you return to the office 
from meetings), but if you’re so inclined, 
this one seems better than the one in Side- 
Kick. Its only deficiency seems to be that 
while you can clone tasks and appoint- 
ments, you cannot have it perpetually enter 





that every-Monday-morning staff meet- 
ing—you'll have to remember to do that 
yourself. 


Programming Language 


Smart offers both a keystroke-macro facil- 
ity and a high-level programming lan- 
guage that Innovative Software terms 
“*project processing.’’ Keystroke macros 
can store up to two lines of text, including 
cursor-movement keystrokes and some 
function keys (command menus are un- 
available in a macro). To minimize confu- 
sion, the resulting macros are also accessi- 
ble through a simple menu, and they can 
be saved and reloaded from a file. 

Project processing offers a learn mode 
(the Remember command) making it easy 
to model procedures interactively, save 
them as a project, then add the logic and 
link them together later. Used in the data- 
base, the Remember command will not re- 
cord any data entry activities (including 
cursor movement within a record, record- 
to-record movement, or data entry). You 
can use Remember during spreadsheet- 


based data entry, and you can choose to | 


save such information or not. 

Like the languages of most integrated 
packages, the full set of calculation func- 
tions is available in project processing, as 
are the command menus of each of the pro- 
gram’s modules. Project files are free- 
standing ASCII text files that you can edit 
with the macro editor or, for more compre- 
hensive editing services, with the Smart 
word processor in nondocument mode. 

For faster execution and encryption, 
Smart automatically tokenizes projects 
each time you save them with the Remem- 
ber Edit command; you must do that your- 
self if you use any other editor. When you 


compile, you can save line numbers if you _ 


intend to use the ‘‘trace on’’ option for de- 
bugging your projects. Further debugging 
support exists in the form of a single-step 
mode and the ability to use the F-Calcula- 
tor to interrogate the current value of any 
variable. 


INTERMODULE ACCESS As with 
windows, use of project files is limited to 
work within a single application. To ac- 
cess other applications, you must pass con- 








trol to a project file in that application us- 
ing either a Transfer (goto) or Execute (call 
and return) command. You have the op- 
tion of sending data to that application in 
the form of a data interchange file or 
through any of the three exclusively global 
variable types the program supports. Four 
system variables allow for data-type re- 
strictions on variable contents (values or 
text). An unlimited number of user-de- 
fined variables is available (at some cost of 
memory), but you can use only ten special 
variables in command substitutions. No 
direct support exists for saving variables to 
a file or restoring them from a file, al- 
though Innovative Software support has a 
workaround technique for doing so. 

Jump (to label) and Call (procedure 
name) statements control program flow 
within a project. Procedures are internal to 
a project file and can be nested to ten lev- 
els. Unfortunately, Call and Retum state- 
ments for routines external to the current 
project are limited to one level. 


FORMATTING Smart’s project pro- 
cessing operates at a slightly lower level 
than that of such fourth-generation lan- 
guages as dBASE III or Symphony Com- 
mand Language. You cannot send a report 
to the screen at all, and there is no corollary 
to dBASE’s coordinate specification (@ 
SAY) or numeric-formatting statements. 
In their stead, you must use an unformatted 
print statement similar to BASIC’s 
LPRINT. There are no tabs, and simple 
decimal alignment requires use of string 
conversion, concatenation, and truncation 
operators. Keep in mind that, with the lack 
of a versatile relational report generator in 
Smart’s database, this is how you'll be 
constructing most of those multifile data- 
base reports. Projects can intermittently 
test for and branch upon specific errors, 
but they cannot unconditionally trap er- 
rors. 

A Suspend function allows projects to 
relinquish control of the application to the 
operator until he selects the Execute com- 
mand from the Smart menu. Speaking of 
menus, project processing lacks as power- 
ful a menu verb as those offered by Sym- 
phony and Framework, an important tool 
when it comes to simplifying the job of 
menu creation. Smart does have such a 
verb, but it does not support Smart’ s native 
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PROTECT 
YOUR PC 
AGAINST 
POWER 

FAILURE 


provides dependable, 
uninterruptible power 
with no transfer time. 


With =@Sower you will be able 


to confidently operate your critical 
computer system through ex- 
tended brownouts, blackouts, 
electrical storms, noise and the 
entire list of flicker and flash” 
that will sooner or later appear at 
your wall. 


Because <G5ower is ON-LINE 
its Tike having yout oven personal 
utility company! You just can’t 

find a better product to assure the 
integrity of your computer system. 


For more information contact: 


Products, Inc. 
2004 B Industrial 


Rockwail, TX 75087 
(214) 722-4303 
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inverse-video menu-selection method (it 
merely displays a list on the screen) and 
does not automatically handle the pro- 
gram-branching required. The manual 
provides an example of how to construct a 
menu-pointer-based menu, but the code 
needed to define and move the menu point- 
er is complex and results in slow execu- 
tion. 


Learning the Program 


Although Smart is a consistently strong 
performer, learning such a broad and so- 
phisticated program as this is difficult. Un- 
fortunately, Smart occasionally unneces- 
sarily increases that challenge with 
puzzling inconsistencies in user interface 
and program design. 

For example, you can interrupt a print 
command by hitting Ctrl-Z, but if you are 
printing a predefined report, you must use 
the F2 function key. If you want to send 
data to another program module, you nor- 
mally use the Send command, which also 
loads the target application as soon as you 
dispatch your data. If you want to send 
more than one block of data, Send offers 
no option to do so; instead you must use an 
entirely different procedure. Sorts are 
available in both database and spreadsheet 
modules, but their methods for doing them 
differ. 

At other times, the problem is simply 
incomplete or unclear prompts and docu- 
mentation. Although the program uses 
/-2-3-like menus accompanied by on- 
screen prompts and on-line help, they fre- 
quently desert you one or two levels into 
Smart’s copious menus, leaving you no re- 
course but the manual. While learning ma- 
terials are formidable (electronic tutorials 
for its word processing, spreadsheet, and 
database modules and over 10 pounds of 
slipcase documentation), novices will like- 
ly need more help understanding relational 
database commands and the idiosyncrasies 
of a BASIC-like programming language. 

| Fortunately, Innovative’s telephone 
| support group gets high marks for helpful- 
ness and follow through (despite the usual 
queue). In fact, customers I spoke to char- 
acterize Innovative Software as open and 
responsive. Longer-term users | spoke 
with have seen many_ol their suggestions 
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appear as new features in program up- 
dates. 

Smart is not copy protected and sup- 
ports all the power equipment you might 
want to bolster your PC with: 8087/80287 
math coprocessors, Lotus/Intel/Microsoft 
expanded memory, AST enhanced ex- 
panded memory, or AT extended memo- 
ry. ALAN version features file-locking in 
word processing and spreadsheet opera- 
tions and record-locking in database oper- 
ations; its pricing works out to about two- 
thirds the equivalent single-user price. 
What's more, although you must start with 
three nodes, you can add subsequent nodes 
one at a time and in any configuration 
(spreadsheet, word processor, or database 
in any combination; telecommunications, 
time management, and programming lan- 
guage accompany cach of the former). 

Smart offers broad, consistent power 
across the full range of integrated software 
functions but can be difficult to leam and 
occasionally cumbersome to use. The 
word processor is full featured and stands 
out for the ease with which it merges 
graphs with text. Smart's database offers 
relational power, but it needs more support 
for multifile reporting on the interactive 
level and would benefit from a streamlined 
command structure. The spreadsheet is a 
gem: it offers the fastest recalculation 
speed | have seen, import/export with 
1-2-3, Release 1A, and multiple-work- 
sheet referencing and is easy to learn. Pro- 
ject processing, Smart's programming lan- 
guage, is a lower-level language than the 
languages in most other products of this 
ilk, and so you'll have to know a little more 
about programming and do a little more 
work than in comparable packages. 

If your office demands the range of 
functions offered by integrated software, 
Smart will probably cost you less than 
standalone software while delivering near- 
ly all the power of those packages and vast- 
ly simplifying the job of exchanging data 
between them, but it will also likely prove 
tougher to learn and, within some applica- 
tions, less convenient to use. fae 


Richard W. Ridington, Jr., is coauthor of 
The Hidden Power of Lotus 1-2-3: Using 
Macros and a principal of Soft Industries, 
a microcomputer consulting and training 
firm in Southington, Connection 
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‘We knocked their socks off.” 


This new PFS:Professional File came through just 
like you said it would. Can a guy be in love witha 
database program? All I know is that it let me pull 


in data from the company files in 
seconds, and I could break down 

bid numbers the way Pve always 
wanted to. And the crosstabs gave | 
me details ’d never even considered | 
before. It all made sense to me. 
And it sure made sense to the client. | 
I just called to say thanks for 

the tip, Bill. lowe. you one. 





















PFS:Professional File. Expect Results. 


ee 


PFS? 
Professional 
File 


File Management and 
Reporting Software 


Power, Vanages large data bases, 
up to 4 million bytes. Powerful 
searching including alphabetic, 
numeric, ‘and,” ‘or,’ “not and 
record browsing. Sorted retrieval 
Global updating. Mailing labels, 


up to 64 across. Full reportingand 4 


crosstabs on 64 cotummns. 
Performance. Fast searching/ 
sorting speeds. Speed keys and 
macros to shortcut menus and 
routine data entry. “Ditto key” for 
quick data entry. 
Fast To Learn/Efficient To Use. 
Puli down menus display all 
options. No cryptic commands. On 
screen belp anytime. 
Office integration. dmport/export 
ASCH! data from a mainframe, 
dBaselil® Plus or other files. Direct 
read/write of Lotus [-2.3° data. 
Network Support. Runs on the 
IBM® PC Net, 3Com?® 3+™ and 
Novell Advanced Net Ware™/86 
networks. 

Ask your nearest dealer for a 
demonstration today. © Software 
Publishing Corporation, Mountain 
Vieu: CA. 


a ' 


PFS: FILE owners call 1-800-255-5550 for upgrade information. 
(IBM and compatible PC owners only: Alaska and Canada call 1-303-799-4900). 














97% ofallPCowners 
use the functionsof —= 


QuadEGA+ 


QuadEGA+"" abs “All-in-One” jeeps Eee! te at 
QuadEGA-+ combines onto one board the four most-popular video ry 
standards, The standards used by practically PC owner. Monochrome 
text, monochrome graphics, color graphics, and the new " 

Enhanced Graphics with 16 colors out : 

of a palette of 64. 


‘ 


ie} 
ms 
* 


B-3, 


sae’ 


: iy 





640 x 350 






IBM® Color Graphics Adapter 





320 x 200 


AN gayi \\S Hercules™ Graphics Adapter 


Windows By MICROSOFT. 
S Discount Offer 
Totally Compatible 
With all this power, you can use your present software and also be for 


the future. QuadEGA+ delivers across the board compatibility with numerous 
standard software packages as well as new EGA-supported so! like Lotus 
1-2-3nv 2.0, Symphonymv1.1, Flight Simulator,m Framework I,m AutoCAD, rm 
GEM, ™ Microsoft Windows,m Microsoft Word, and hundreds more. 


Better Value 
Pisikworkw winter with standard jor dplaye tk mer rah color monitors. 
it works with the new enhanced color ys, like the QuadChrome 
y. And crisp color and text in EGA mode eliminates eye strain. IBM® Monochrome Text Adapter 
But Be bed of mie aie QuadEGAt features all the power of the 256K IBMe 
Enhanced Graphics Adapter, it’s priced like the 64K version. 


To see the QuadEGA+ difference for yourself, just visit your local Quadram 
Roce contact us at One Quad Way, Norcross, Georgia 30093; 


Seaton oat the Quadrom loge are replated! tredemarks of Quedram ® 
GA+ jo trademark of Carp. IBM is a reghteved ts ar lataas 


thonat Busterss Machines. Inc. Lotus 1-2-3 1d Syinphouy are trademarks of Letus 
Drvetopeent Carn, Fiche \¢ Sienalatae and Frusewurk ove wedemarks of Achive-Tate 
Corp. GEM t4 6 undemark of Digital Research Lac. Wordstar is » tredrenark of MicroPra, 
linc. Windows and Word ser tndrmarks of Microsoft, Lac. Hercules is a tradewaark of 
Hercules Graphic Produces, Lar. 


An Intetagent Systems Company 





720 x 348 





640 x 350 
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a 
‘Two Pil Atesiitiics 
With Personality 


The Sanyo MBC-990 
and the TeleVideo 
TeleCAT-286 fall into 
the middle range in 
both price and design 


in the burgeoning AT- 
compatible market. 


espite the new vitality that the AT-compatible marketplace 
has given to the word clone, a considerable range of features 
and price is still available in AT-style machines. At one end of 
the spectrum are the extremely inexpensive computers sold by 
mail-order houses, machines that often perform well but usu- 
ally fail to exhibit personalities of their own. At the other end 
are relatively expensive machines, like Hewlett-Packard’s 
Vectra and the Texas Instruments Business Pro (see *‘Computing Options for 
Power Users,’’ PC Magazine, Volume 5 Number 4), that offer rugged con- 
struction, good engineering, and unique design touches. Between these two 
poles fall dozens of machines that vary considerably in sophistication, perfor- 
mance, and merit. 

Two machines in the middle category are the Sanyo MBC-990 and the Te- 
leVideo TeleCAT-286. Both are reasonably priced, boast all of the requisite 
AT features, and even display a certain amount of individuality. The two dif- 
fer in their fundamental approaches: the conservatively designed Sanyo 
MBC-990 offers few surprises, while the TeleCAT-286 has a striking, mod- 
em look. But it pays to know what's under the skin; that way you'll avoid dis- 
appointment when your fascination with good looks wanes. 





PC MAGAZINE @ er Renae 16, 1986 
45 


Photographs: Les Morsillo. 


w TWO AT ALTERNATIVES 


Sanyo MBC-990 

The Sanyo MBC-990 is a reasonable ma- 
chine: it has reasonable looks. reasonable 
performance, and a reasonable price. It is 
neither outstanding nor particularly defi- 
cient in any area. And when you add up its 
merits, the result is a computer that is sen- 
sible rather than boring. Though the Sanyo 
is priced a bit higher than many low-end 
competitors, the extra you're paying for is 
the backing of a major corporation that will 
be around to provide support. 

The Sanyo’s system unit is designed in 
the true AT tradition: it is a bit on the large 
(21 by 16 by 16 inches) and hefty side (al- 
most 40 pounds). The outside of the box, 
finished in cream and gray plastic, in- 
cludes a system lock, power and hard- 
disk-use lights, and space for up to four 
drives. The power switch is recessed into 
the right side of the case. A high-density 
floppy is standard in drive A:, and the plas- 
tic cutout labeled **B** could accommo- 
date a half-height 360K drive, although 
Sanyo doesn't list one as an option. The 
30-megabyte hard disk drive that came 
with the unit was manufactured by Sea- 
gate: it was reliable but not quick. 

The machine comes standard with 
512K bytes of RAM on the motherboard, 
but memory can be expanded via an addi- 
tional board that will take up a slot. The 
motherboard has eight slots in total: once 


Hc act Baill ak: 


Sanyo MBC-990 

Sanyo Business Systems Corp. 

51 Joseph Si. 

Moonachie, NJ 07074 

(201) 440-9300 

List Price: With 512K RAM, |.2-Mbyte 
floppy disk drive, 20-Mbyte hard disk drive, 
$2,599. MBC-990 HD30 model with 30- 
Mbyte hard disk drive, $2,999. 

Options: Sanyo RGB monitor. 
Microprocessor: 80286 


Clock Speed: 6 MHz or 8 MHz 

Expansion Slots: Eight (six available for op- 
tions) 

In Short: The conservative MBC-990 offers 
few surprises, but users can (with the help of a 
screwdriver and a software utility) switch be- 
iween O and | wait states. 
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Measaring 21 by 16 by 16 inches and weighing 
inat40 pounds, the Sanva MBC-990 is large. It 
is pictared here with an 1BM-compatible RGB 
manitar manufactared by Sanyo. Inside, the 
motherbourd offers eight expausion slats 

in total; after yau install the necessary drive 
controllers, six will be available. The daai- 
speed CPU switch is in the rear of the system 
unit (right). 


| you put in the necessary drive controllers 
| you will have six available slots—more 


than enough for most people. The system 
design is acceptable if uninspired, with 
neatly done wiring and a sturdy appear- 
ance. 

The Sanyo runs at either 6 or 8 MHz; it 
has a switch for the dual-speed CPU in the 
rear of the system unit. Sanyo has added 
one interesting feature that many other 
dual-speed units lack: a software utility 
that lets you switch between 0 and 1 wait 
states, which should help ensure maxi- 
mum compatibility with any recalcitrant 
software packages. Unfortunately, the 
hardware switch that activates this utility is 
Tecessed, so you need to insert a small 
screwdriver or other tool to toggle between 
speeds. ] have never been fond of poking 








tools into electrical appliances when | 
couldn‘t see what was going on. An easier- 
to-use hardware switch would be an im- 
provement. 


FINISHING TOUCHES The configura- 
tion | tested included an 1BM-compatible 
RGB monitor manufactured by Sanyo, 
with convenient front-mounted controls 
for brightness and contrast and a pushbut- 
ton owoff switch. In the back are adjust- 
ments for vertical and horizontal hold, ver- 
tical line, and height. 

The monitor's performance exactly 
matches that of an IBM color monitor with 
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‘BENCHMAR 


K TESTS 


Sanyo MBC (6 MHz) [7] Hard disk Quad density 





=, MBC 990 
vs. IBM PC AT 


Sanyo MBC {8 MHz) [__} Hard disk 


Quad density 





IBM PC AT (6 MHz) Harddisk (lJ Quad density 


512 bytes 


The Disk Input Output 
512 bytes and 578 
by a sequential the same ri 


| Prime - Number | 
| Calculation 
| om 


| 
15 4 
10 El 


fie Prime-Number Caicu- (ASM). converts it to binary 

benchmark test mea- code and link-edits it with 

eg the speed at which the other binary files lo make 

computer can find ai the an executable { EXE) file 
between 1 Stage 2 compiles and links 

‘SOurce Code to resolve ad- 
drass references and make 

an executable hie 
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The Sanyo’s performance is in line with 
that of other 8-MHz AT alternatives, al- 
though a perkier disk drive would be an as- 
set. Compatibility is perfect: the Sanyo 
even ran some graphics-intensive game 
programs that often hang up other AT ma- 
chines. 

The Sanyo includes DOS 3.1, GWBA- 
SIC, a user guide, and a ‘‘getting started’ 
manual. Not included are the display inter- 
face, hard disk drive, and parallel and seri- 
al ports. Any unit that wants to compete ef- 
fectively should include these in its 
standard configuration. 

The Sanyo doesn’t try to be flashy or 
particularly unique, and it succeeds in 
achieving its apparently modest goals. It 
won't astound or surprise you, but as long 
as it meets your expectations, that’s not 
such a bad thing. 


TeleVideo TeleCAT-286 
While the Sanyo looks like a modest com- 
puter, the TeleVideo TeleCAT-286’s de- 
sign screams out promises of excitement 
and high performance. The Korean-made 
machine has a very attractive design, a su- 
perb monitor, and a small footprint. In the 
final analysis, however, the design fea- 
tures are uneven and the performance 
somewhat disappointing for such sleek 
equipment. 

The brown and beige TeleCAT looks 
great standing still. The three-piece unit 
offers some superior ergonomics—to a 
point. The real standout is the monitor: the 
review unit was equipped with a green 
monochrome monitor capable of 600 by 
400 resolution. 


The Sanyo MBC-990 runs at either 6- or 8-MHz. PC Magazine Labs tested it in both modes. The Considering TeleVideo’s heritage in 


results are right in line with those of other 8-MHz ATs, although the disk drive could have been 


perkier. While the Sanyo is not an astounding machine, it successfully achieves its modest goals. 


a CGA card—barely acceptable for text. 
Like any other good medium-resolution 
12-inch monitor, its specs include 38-mil- 
limeter dot pitch, a maximum resolution of 
520 by 200, and the large grainy letters that 
PC users with CGA cards have grown to 
barely tolerate. 

Although you can move the monitor 
about on the top of the system box, it has 
no true tilt-and-swivel feature, an amenity 
that many PC users have come to expect as 
standard on compatible machines. 


The Sanyo keyboard is comfortable, 
with IBM Selectric-style placement of the 
alphanumeric keys and an AT layout with 
the Esc key unfortunately located on the 
right side. Green indicator lights for Num- 
Lock, ScrollLock, and CapsLock are em- 
bedded in the keys, a system I prefer to 
LEDs placed elsewhere on the keyboard. 
The typing feel is good and solid, and the 
keyboard adjusts to two typing angles. The 
audible feedback is a bit noisy and distract- 
ing for my taste. 


the terminal marketplace, the outstanding 
monitor makes sense. Text characters on 
the 14-inch screen are extremely crisp and 
easy to read, thanks to the high-resolution 
interface card that TeleVideo includes. 
The monitor comes with its own tilt-and- 
swivel base and doesn’t need a separate 
power cable. The monitor cable contains 
the power connection so that you have at 
least one less wire to deal with. 

While the monitor is uniformly excel- 
lent, little attention was apparently lav- 
ished on the keyboard. The AT-style key- 
board, manufactured in Taiwan, has a sort 
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of soggy feel. LEDs are built into the lock- 
ing keys. [ would have much preferred a 
stiffer feel and the inclusion of a separate 
cursor pad. However, the keyboard con- 
nector was standard, and there is no reason 
you couldn’t switch to a different key- 
board. 


TINY FOOTPRINT The TeleCAT’s 
system unit also exhibited some odd de- 
sign inconsistencies. On the outside, it 
shares some of the fine traits of the moni- 
tor, with the same attractive design and a 
footprint almost one-third smaller than the 
IBM PC AT’s. But the convenience of the 
smaller footprint requires some compro- 
mises. 

First, the motherboard has only five 
slots in all, and only three are available for 
options. The motherboard is socketed for | 
megabyte of RAM and includes the serial 
and parallel ports, but three open slots may 
still not be enough, depending on your 
plans. The TeleCAT also has the now de 
rigueur dual-speed (6- and 8- MHz) 80286, 
which you toggle via a small slide-switch 
in the back of the unit. 

The final design curiosity is the on/off 
switch, a very small rocker switch located 
on the back of the unit. A front- or at least 
side-mounted switch would be commen- 
surate with the other thoughtful design fea- | 
tures. The internal construction and layout 
shows care in manufacture, although the 
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TeleVideo TeleCAT-286 

TeleVideo Systems Inc. 

1170 Morse Ave. 

Sunnyvale, CA 94088 

(408) 745-7760 

List Price: With 512K RAM, 1.2-Mbyte 
floppy disk drive, 20-Mbyte hard disk drive, 
monochrome monitor, serial and parallel 
ports, $2,995, With 30-Mbyte hard disk 
drive, $3,495. 

Microprocessor: 80286 

Clock Speed: 6 MHz or 8 MHz 

Expansion Slots: Five (three available for 
options) 

In Short: A sleck package with an excellent 
monitor, but the all-in-one unit makes some 
compromises, and power users may nol find 
enough expansion slots. 
CIRCLE 649 ON READER SERVICE CARD 





Pieivideo 


The star component of the sleek TeleVideo 
TeleCAT-286 is its monitor, which is capable of 


| 600- by 400-pixel resolution. Like the Sanyo 


MBC-990, the TeleCAT-286 comes equipped 
with an extremely slow Seagate 20-megabyte 
hard disk drive that stifles some of the unit's 
capabilities. The motherboard contains only 
three available expansion slots (right), not 
enough for some users. 


unit doesn’t convey the sense of solidness 
that some other machines (like the TI Busi- 
ness Pro or even the Sanyo) do. 


ALLINONE _Indesigning the TeleCAT, 
Tele Video's philosophy, an admirable 
one, is to offer a total package so that users 
don't have to worry about configuring the 
machine. Besides the high-resolution 
monitor and serial and parallel ports, a 20- 
megabyte drive is standard and a 30-mega- 
byte drive optional. Unfortunately, Tele- 
Video chose an extremely slow Seagate 
drive that reins in the performance of this 








potentially speedy machine. 

The TeleCAT has no problems running 
the most popular business software, and 
working with applications like Word Per- 
fect and Framework Il on the high-resolu- 
tion monitor is a real joy. 

Is the TeleCAT a good choice? That de- 
pends on your budget and your experi- 
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ORDER TOLL FREE 
24 HOURS EVERY DAY 


800-662-2686 
HARDWARE 
COMPUTERS 
1BM COMPATIBLES 640K Rom, Keyboord, 1 yr war 
w/1 Floppy 699 Plus 20MB Hard Disk . 999 
PANASONIC Business & Executive Porters «CALL 


ATARI ST COMPUTERS CALL 
MODEMS, BOARDS, DRIVES 

‘Evercom 1200 intemal 17 Figehpok Turbo Board 

Hoyes Modems. CALL SoPomPius 384K 

‘Haba Modem § 200. 118 SéePok Premium 512K 

Prochoal Modem 1200-135 





BENCHMARK TESTS 








TeleVideo TeleCAT-286 


TeleCAT. 286 (6 MHz) [5] Hard disk [I] Quad density 
ys. IBM PC AT fe 


TeleCAT-286 (8 MHz)(__] Hard disk [El] Quad density 
18M PC AT (6 MHz) Harddisk (i) Quad density 


All times are grven in seconds 
and decimal seconds: 








Disk VO 512 bytes 


meeeeer mid, 


578 bytes 
120— - 7 —— PRINTERS, PLOTTERS & MONITORS — 
= EPSON- All Models. Asndek 600/722 429/519 
NEC 1280 TTL Mono 1 

NEC 1401 Mutt ine 


‘Semsung 
Sony KVI3T) RGB/TV 460 


Toxon 620 os) 
Taxon 630/640 449/519 
Thompson 36432 868 309 


— ACCOUNTING — 
BAI Accning/| ‘Mod from 309 

















benchmark test measures the time tt takes to create a 200K. 


fe data file using record of 
les The test program then performs a random read of 256 


from the created data file, 





WORD PROCESSING 
Volkswrter 3 149° Lotus/ 
Microsoft Word 3 259 
Word Pertoct 4 1 2098 
Leading Edge WP 85 
PFS Write & Proof 52 
Mummate 29 
Mutha Advantage ks) 
Turbo Lightning 59 


GRAPHICS —— 


Chormasier 216 
Clich Art Pers. Pub. 109 
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The Prime. Number Caicu- 
lation benchmark test mea- 
sures the speed at which the 
cornputey can find ail the 
prime numbers between 1 
and 50. 
The Compiler Routine 
benchmark test assesses 
the speed of program devel- 
opment in the rucroproces- 
sor and RAM by way of a 
batch tke using the IBM 
program Stage 1 take 

ram jakes & 
341-line assembly code file 


(ASM), converts it fo binary 
code and link-ecits ¢t with 


ress reterences and make 
an executabie hie 


‘The dBASE Routine 
benchmark les] lor data~ 
base applicabons assesses. 
how quickly the machine: 
reads and wntes to disk 

a senes of desk: 
intensive BASE It Version 
2.41, tasks, The setf-uming 


DOS batch file runs a total 
of six BASE roubnes on 81 
indmidual database recotds 
consisting of 154 byies 
sorting on a database file 

( OBF), indexing on 2 of the 
13 data fields in each rec: 

ord copying to a temporary 
database filo setting two 

indexes on a database file. 


The 1-2-3 Routine bench: 


each. 


mark test lor spreadsheet 
appkcatons, designed lor a 


‘Speed and RAM manage- 
ment capabilites of he ma- 
chine by using a /-2-3 macro 
that pertorms a senes of 
both global and indnidual 
worksheet tasks The macro 


1,000 celts, and then sys- 
temnatically Clears the 
spreadsheet 


rer] 


Begares 


Call Toll Free 24 hrs Every Day 
800-662-2686 orders only 


for Ca Orders, Tech Support, Price Quotes, into 
415-668-9350 9-5 pacific time, mf 


as ee 
The sleek appearance of the TeleCAT-286 promises high performance, but the actual test results 





Call or Write for Free Catalog 


PAYMENT (No Fee For Crecit! Cords) Visa, MosterCard, 
Cashiers Checks Personal Checks with 2 week hold 


are not exceptional. Its slow Seagate drive reins in the performance. Note that in several Disk I/O 
tests the times for the 6-MHz mode are faster than those at 8 MHz, indicating poor integration of 
the disk drive, drive controller, and microprocessor. 


ence. There is no denying the attractive- 
ness of purchasing a complete system from 
a single source. The outstanding monitor 
and tiny footprint could clinch the deal. 
But for a power user, the footprint might 
be a poor trade-off for the paucity of ex- 
pansion slots and the slow drive. 

Another important consideration is 
price. The TeleCAT is less expensive than 
the AT, but it’s not the most reasonable 
deal around by a long shot. Like Sanyo, 


however, TeleVideo is a major company 
(currently selling more micros than Oli- 
vetti, Xerox, or IFT), and you might think 
it worthwhile to pay the premium for the 
support. If you value style and yearn for a 
spectacular monochrome monitor, the Te- 
leCAT may seduce you into forgiving its 


shortcomings. PC] 


Jon Pepper is a frequent contributor to PC 
Magazine. 


Qualified P O's Colfomia residents add sales tox 
SHIPPING: UPS ground-2% per order, $5 min FREE tor SW 
orders overt $4000 UPS Biue-3% per order $7 min FREE for 
SW orders over $1500 Printers, Monitors, Disk Drives, 
Computers — Call for charges. 

All Products New with full warranties, 

Price & availabilty subject fo chonge without notice. 


584 CASTRO ST. SUITE 487 SAN FRANCISCO, CA 94114 
@ divison of MCSS. inc Computer & Software specasss ince 198 
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Princeton - 
is the best choice 
in PC monitors. 


When you're looking for a personal 
computer monitor, look at 
Princeton Graphic Systems. Our 
growing family of high quality 
personal computer 
monitors delivers 
compatibility, 
brilliant colors, 
high resolution, ° 
and dependability. 
Whether you're 
designing sophisti- 


cated business graphics or 
number-crunching a financial 
spreadsheet. That's why Princeton 
is number one in the minds of more 


and more personal computer 
owners every year. 

For the very best in PC monitors, 
the choice is clear: Pick the com- 
pany that’s at the 
top. Princeton 
Graphic 
Systems. 











HX-12E. Our EGA- SA-12P. Top-of-the-line MAX-12. High resolution HX-9/HX-9E. Compact nine- 
compatible monitor anes analog color monitor Color monitor with 31mm tion RGB monitor with a amber monttor When used —_inch high resolution RGB 
you 64 vivid colors Extra features ultra high resolubon dot prich gives you better 31mm dot pitch Compat- with an IBM-compatible monitor Perfect for worksta- 
sharp text and graphic (640 x 480) 4,096 colors graphics, better text than ble with Sigma Designs Col- © monochrome adapter tions where space is ala 
displays The finest dot for superb graphics The IBM's Color Monitor (5153) or 400 board and others. delivers 720 x 350 resolu- premium Bolh featurea 28 
pitch ( 28mm) ol any IBM- finest dot pitch { 26mm) of Nongiare screen Voted Gives you 400 tines of ‘ion. With an 18M- dot prich and an etched dark 
compatible enhanced any PGC-compatible **Best in the Worid’' two resolution Nonglare screen. compatible color adapter, glass screen Ergo- 

monitor. Nonglare screen. monitor. Laminated nonglare years running in PC World's 640 x 200 resotution with 1 nomic features like a built- 
Fully compatible with pane! fortd Class PC Contest’’. shades ol amber. The In tit/ swivel base, non- 
IBM's™ Enhanced Graphics monitor automatically ad- giare screen, and a buttt- 
Adapter (or equivalents) Ail monitors come with free data and power cables. justs to either card. in green/amber switch. HX-9E 


HX-42. High resolution AGB 


Visit your local computer store today and ask about our full 
line of high resolution color and monochrome monitors. 
Monitors that live up to the Princeton Graphic Systems 


tradition of quality, performance, and value. 


SA-12. Super high resolu- 


1s compatible with IBM’s EGA 
(or equivalents). 


Princeton Graphic Systems, 601 Ewing Street, Bldg. A, 
Princeton, NJ 08540; (609) 683-1660; TLX 
821402PGSPRIN: (800) 221-1490, ext. 1102. 


PRINCETON’ 


a trademark of International Businass Mactunes: inc SOG A a aa 


(BM is 
0 wieame Der Frsceres ese ktealigl cada © Compaq is 
CIRCLE 224 ON READER SERVICE CARD 
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AN INTELLIDENT EVBTEME COMPANY 


@ SPECIAL REPORT # BILL HARTS, CHARLES TEETS, AND M. DAVID STONE 


Micro-to-Mainframe 
Connections: 


REMOTE 
POSSIBILITIES 


@eeeeoeoeaneasnetsea @ @ 


he venerable 3270 terminal has become a de facto standard with 
many large IBM and non-IBM mainframe computer systems. 
The great majority of these terminals are arranged in local clus- 
ter configurations, interfacing with a control unit over coaxial 
cable. Because data transmitted over coaxial cable cannot be di- 
rected to amodem, these configurations are generally limited to 
local use. (Boards that let your PC emulate a 3270 terminal in a local 
configuration are reviewed in ‘‘A Window on the 3278 World,’’ PC 


Magazine, Volume 5 Number 9.) 


If you need to communicate with a mainframe or cluster controller 
that is not local, you need a remote 3270 emulation package. These 
products, which let your PC emulate both a control unit and a display 
station from the 3270 family, communicate with the mainframe over 
standard dial-up or leased telephone lines through internal or external 
synchronous modems (see ‘‘The Path to Remote 3270 Emulation’). 
The products here and in the next issue perform a subset—and, in some 


cases, a superset—of the functions of 
a ‘‘real’’ IBM 327x terminal. 

The 3270 terminals that operate 
over long-distance communications 
links use one of two communications 
protocols: binary synchronous (also 
known as bisync or BSC) or SDLC 
(the commonly used acronym for Syn- 


If you need to talk to a remote mainframe, 
you can do it over phone lines with a 
remote 3270 emulation board. Enough 
variety is now available so that you 

can choose one that matches both your 
needs and your mainframe’ s communica- 
tions protocol. 
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chronous Data Link Control). 

Bisync has been in wide use for more 
than 20 years, which is probably its major 
attraction for users who need a micro-to- 
mainframe connection. Most large com- 
puter systems, particularly the ones that 
have been around awhile, were delivered 
with bisync interface hardware and soft- 
ware as standard equipment. As far as line 


























time, but by today’s standards it falls short. 
The major problem is that bisync is essen- 
tially a half-duplex protocol: data can be 
transferred only in one direction at a time. 
As with some asynchronous protocols 
such as Xmodem, the sending computer 
must wait for an acknowledgment to each 
data block it sends before it can transmit 
the next block. Despite these drawbacks 
bisync is still widely used; we’ve reviewed 
bisync 3270 emulators in this issue. 

SDLC, on the other hand, is a relative 
newcomer to data communications. In use 
for just a short time, it has spread to many 
older IBM installations, though it usually 
requires adding new hardware and soft- 
ware. SDLC is practically mandatory on 
new systems. Among SDLC’s many ad- 
vantages are its full-duplex communica- 
tions method: a transmitter can send up to 
seven data blocks before it must receive an 
acknowledgment. This capability is ex- 
tremely important if you are communicat- 
ing over satellite connections, where tum- 
around time is very long. (A sender using 
bisync over satellites may actually spend 
more time waiting for an acknowledgment 
than sending the data.) 

Another major advantage of SDLC is 
its association with 1BM’s Systems Net- 
work Architecture (SNA). SNA defines a 
distributed data-processing network envi- 
ronment that will form the basis for IBM’s 
future direction in data communications. 
SNA uses the SDLC protocol, and the 
term SNA also refers to the class of prod- 
ucts that nin under the SDLC protocol, 
such as a 3270 terminal or emulation pack- 
age. SDLC 3270 emulators will be re- 
viewed in the next issue of PC Magazine. 

A data processing system manager con- 
sidering which protocol to use with a new 
computer system would probably be wise 
to choose the SNA/SDLC protocol. If you 
are a PC user who wants to connect to an 
existing mainframe, the choice may not be 


efficiency goes, bisync was good in its | 





A remate 3270 emulator board can link your PC witha mainframe ata remote site. The products 
reviewed here work with mainframes running the bisync protocol. 


| Prices range from about $650 to $900 for a 5 


yours: you have to work with the protocol 
funning on that mainframe. Contact the 
person responsible for your systems com- 
munications to find out. 


MODEM STANDARDS Because both 
bisyne and SDLC are synchronous proto- 
cols, they cannot use modems that have 
only asynchronous capability. Although a 
true Bell-212-standard, | ,200-bit-per-sec- 
ond modem is capable of handling syn- 
chronous protocols, it must be specially 
configured to do so and is not generally 
used for this purpose. Similarly, the new 
Hayes 2,400-bps asynchronous modem 
also supports the CCITT (Consultative 
Committee on International Telephony 
and Telegraphy) V.24 standard for 2 ,400- 
bps synchronous transmission, but it is 
doubtful that this standard will catch on in 
the United States (CCITT standards are 
rigidly followed in Europe and South 
America). Hayes is actively promoting the 
Hayes Synchronous Interface (HSI), but 
only time will tell if it gains wide accep- 
tance. 

The most-popular modem standards in 
the 3270 dial-up market are the Bell 201 
and the Bell 208, which communicate at 
speeds of 2,400 and 4,800 bps, respective- 
ly. The use of these modems in mainframe 
installations over the years has meant that 
most companies have adopted them as 
standard. The most popular manufacturers 
of these devices are UDS (whose 208A/B 
model was used in our testing for this arti- 
cle), AT&T, Rixon, and Racal-Vadic. 


AST-BSC 
AST Research 


Bisync Exchange 3270 
Intelligent Tech: 





IOEAcomm 3270 BSC 
EAssocates 















FCIAN 3274BSC 
Software 
pePat Communications Package 
athway Design 
PC 327086 
Emulex Persyst 


PS-327%-2 BSC. 
ABM Computer Systems 





201 to about $1,200 to $2,000 for a 208 H 
compatible. It is possible to attain speeds ¢ H 
of up to 9,600 bps over a telephone line A 
and 56 kilobits per second with specially § 
conditioned T1 telephone circuits; stan- 

dards in these areas vary among manufac- } 

turers, make sure you consult with your s 
systems manager to determine the proper $ 


om aaamEaa 


| device to purchase. (A future article will 3 


review synchronous modems. ) 

In the past, if you wanted to automati- 
cally dial in a synchronous environment, 
you had to piggyback an extra ACU (auto- § H 
matic calling unit) device onto your mo- H 
dem. Now special models of these mo- $ H 
dems incorporate the auto-dialing § ‘ 
mechanism internally. Also recently intro- : 
duced are 201 and 208 auto-dial modems § H 
contained on internal PC expansion! 
boards. Manufacturers that currently sell § : 
these products include UDS and Cleo Soft- 
ware, which also markets software written : 
to work with its modem. 













FILE TRANSFER One great benefit to 
3270 terminal emulation is that you can 
transfer data between the PC and the main- 
frame. The packages reviewed in this issue 
generally transfer files using one of two 
methods: simple screen dumps or file 
transfer using the mainframe operating 
system’s program editor. The screen dump 
method is simple, but messy and time con- 
suming: you page through the mainframe 
dataset and save it to disk one screen at a 
time, including all the attendant garbage. 
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When There's No One Sitting 
Beside You To Help, 
Who Can You Turn To? 


Prentice-Hall’s PERSONAL COMPUTER BOOK CLUB! 


Whether you're a noviee or experienced PC uscr 
—there’s always so mueh more to learn. New soft- 
ware. ..new computer enhancements and capabil- 
ities ... new teehniques to streamline your work. 
Unfortunately, user manuals don’t provide all the 
answers. You have to rely on other sources. 
Where can you find these sources of information 
—without wasting a lot of time, effort and money? 
Join Prentiee-Hall’s PERSONAL COMPUTER 
BOOK CLUB! 
Approximately every four weeks you'll receive 
news of new books on business software, hardware, 
and creative new eomputer applieations. Each title 
is earefully selected by the PCBC staff to meet your 
most demanding needs and each is offered to you at 
a special member's only discount 
—up to 30% and oeeasionally more! 
Join now and reeeive a eopy of WEBSTER’S NEW 
WORLD DICTIONARY OF COMPUTER TERMS — FREE! 
In addition, we'll send you THE COMPLEAT IBM 
SPREADSHEETER ... a $17.95 value .. Fai only 
$1.79 (plus postage, handling and applicable tax). 
You have te eet to deeide it you Sy to kecp THE Yours For $1.79! 
COMPLEAT IBM SPREADSHEETER. If you aren't 
fully satisfied, simply send it back and your membership will be eancelled, no ques- 
tions asked. 
In any ease, WEBSTER’S NEW WORLD DICTIONARY OF COMPUTER TERMS is yours 
to keep... FREE! And if you do deeide that PCBC membership is right for you, our only 
requirement is that you agree to purchase three more books within the year. 


WEBSTER’S NEW WORLD DICTIONARY OF THE COMPLEAT IBM SPREADSHEETER 
COMPUTER TERMS Compiled by Laura by Roger E. Clark & Patricia Johnson 
Darcy & Louise Boston Swersey Whether you run Lotus 
This handy compact aid contains 2,600 1-2-3, Multiplan™, VisiCale™, or 
basic terms, from abend to videotex, in SuperCalc™—vou'll get much more out 
nontechnical language—with cross-refer- of them with this guide’s practical 
encing. YOURS FREE! applications. Helps you gain access to 
a a a 90% of spreadsheet capabilities not uti- 
MAIL THE ATTACHED | lized by most users. 
POSTPAID CARD TODAY AS17.95 Value _ $1.79 
If card is missing, mail to: P.H PERSONAL COMPUTER BOOK CLUB 
Membership Enrollment Center 
P.O. Box 442 
West Nvack, New York 10995 
CIRCLE 280 ON READER SERVICE CARD 
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AST 
Research 


List price $695 


Terminals/controllers emulated 


Application Standard 
program intertace 

Status Indicators 

Where displayed 25th iine 
Type Characters 
Diagnostic program or e 

trace routine 


Maximum speed (bps) 
Automatic dial support 


9,600 


Internal modems supported 


NRZI (Nonreturn to zero 
Inverted) data encoding 


File-transfer software 


Types of Transfer Avallable 
Screen dump to file 


Using TSO EDIT 
Using CMS EDIT 
CICS 
Other 


User-definable keyboard e 


No. of international keyboard 8 
layouts available 


3274 Model 51C; 
3278 Model 2; 
3279 Model 2A 


Remote 3270 Emulation Boards: Summary of Features 


Bisync 
pePath Exchange 
Commuai- 
cationc 
Package 
Pathway 
Design 


$890 


3270 
Inteltigent 
(DEAcomm _Technologies 
3270/8SC International 
IDEAssociales Corp. 
$895 $995 


3275 Model 2; 3275; 3276; 3276 Model 2; 


3278 Model 2; 
3279 Model 2 


Standard 


3278 Model 2; 
3279 Model 2 


WA Standard 


Bottom line 25th line 
Characters Symbols 
e e 


Bottom line 
Characters 


9,600 19,200 9,600 
No, butis 


availabie 


Standard Standard Optional 


Configuration 
program 
available 

19 Configuration 


program 
available 


3277 Model 2; 3277; 3278 3277 Model 12; 3279 Model 2A 


PS-327X- 
278SC 
ABM 
Computer 
Systems 


$995 to 
$2,585° 


PCLAN 
327488C 
Cleo 
Software 


$1,195 


Pty 

32708C 
Emulex 
Persyst 


$1,600 


3271 Model 2; 3271; 3274; 3274 Model 51C; 3276 Model 2; 3274 Model 2; 3274 Model 


3278 Model 2; 3278 Model2 510; : 
3278 Model 2; 

3278 Models 

S2A/S28 

WA 


WA N/A 


25th line 
Characters 
e 


25th line 25th line 
Characters __ Characters 


9,600 19,200 9,600 


@,on 
synchronous 


Optional Standard Standard 


iBM host- (BM host- Screen capture 
Supportedt  supportedt _to disk or 
to printer 


0 


N/A =not avaliable. *See fact file for specific price information. tFile transfer via IBM's Host-Based File Transfer program. 


The slightly more convenient editor 
method works with the two main IBM op- 
erating systems: TSO (time-sharing op- 
tion), which uses a line editor called EDIT, 
and CMS (conversational monitor sys- 
tem), which uses a full-screen editor called 
XEDIT. The board’s download software 
captures the dataset you want from the edi- 
tor as the mainframe lists the lines on 
screen. 


TESTING METHOD We were fortu- 
hate to come across a software package 
that could thoroughly exercise all the emu- 
lation packages we tested. The 3270 Qual- 
ity Assurance Package from Software Re- 
search Corp. tests an emulator’s Program 
Function (PF) keys, Program Attention 
(PA) keys, Enter and Clear keys, attributes 
with a formatted screen, formatted screen 
with protected and unprotected fields, 32 


basic attributes, advanced attributes, cur- 
sor insert function, program tab function, 
set buffer address (SBA) function, cursor 
addressing, and printer operation. 

The reviewers set up and configured 
each package prior to testing it, not a trivial 
task. Bisync emulators must be told what 
control unit (CU) and device address they 
are to respond to, while SNA packages 
must be given the physical unit (PU) num- 
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_ Family Affair 


Choose from a family of 4 modems -- the 1200 baud modems at $139 & $149, 
and the 2400 baud modems at $299 -- that offer unbelievably great 
performances and make you wonder why everyone else charges so much! 





1400 Band Modems 
Internal Modam. Modular Phona Cahie, Mouoting Sracket, COM] or COM2, 
Agrocbron iG Communicotions 
AC Power Adepter, Steod Alooe Encloeura, Status Indicator 

pee rdyachroooue Or Synchronoua Communicetions 

Units: Hayes Corer Commend Set, CCITT V 22/¥V 22 bis eod Bell 
ae Compatible, 110/300/600/1200/2400 hps Operation, Automatic 
Adeptve Equalization, BM PC Hardware Compatible, Two RJ-11C Jacks 
Alternate Voice/Data Communication) “ 





You can be sure that the Qubie’ family of modems 
are of good stock. Our latest editions, the 2400I 
Internal Modem Card and 2400E External Modem 
are proof positive what good breeding can 
accomplish. These state-of-the-art modems are 
CCITT V.22/V.22 bis, Bell 212A Compatible, and 
2400/1200/600/300/110 bps. 


Our modems are fully compatible with all Hayes 
software commands. Software packages such as 
Crosstalk, Smartcom II, and Sidekick will work 
flawlessly. Both the 24001 and 2400E are equipped 
with Automatic Adaptive Equalization which 
automatically adjusts to the telephone line and 
increases performance and decreases the error 
rate. 


The 2400I Interna] Modem Card fits into any 
expansion slot, as it is a compact half-card 
modem. It's designed specifically to operate in the 
IBM Personal Computer PC/XT/AT family and 
compatible computers. The rear panel has two 
RJ-11C modular telephone jacks for the telephone 
line and the telephone set. The modem can be set 
for COM1 or COM2. The 2400I modem allows 
asynchronous communications with remote com- 
puters and other data terminal equipment over 
atandard voice grade telephone lines. The 2400E 
External Modem offers the user asynchronous or 
synchronous communications. The 2400E is en- 


Uf you ere not completely estisfied with your purchase you mey return it 
within 30 deys of purchase for « complete refund, including the cost to 
send it back. tt you can get any dealer or com: St ff aive you the same Me 
tia buy both and return the one you 


= @ 


For fastest delivery, send cashier's check, money =a or order Lae 
MasterCard/Viso. Parsonal Checks ellow 18 deys to clear Compan 

purchase orders eccepted, call for prior euthorization. Californie rec residents 
add 8% sales tax. 


1200 Band Modems 

Internal Modam Two Jacks, Line loput end Phone Jock, RS.232 PortCOM1 or 
COMz2, apeekey with Volume Cootrol 

Extarnal Modam: 8 Status Teltesice Lamps, Snap Off Fron! Switch Panel, 
Spacker with Volume Cont: 

Both Units: Bell 1032128 300/1200 Baud, Full: paresk “AT’Command Set 
Competibla, Modular Phona Cord, PC- TALE il 





closed in a slimline plastic enclosure. The front 
panel displays the eight modem status indicator 
lights. It works on any computer or terminal with 
an RS-232C serial port. 


Not to be forgotten are our 3000/1200 baud 

odems. The Internal Modem Card is designed 
for the PC, PC/XT and most compatibles; it 
occupies one full length slot and the internal 
speaker lets you know the call progress. An 
RS-232 serial port is standard, COM1 or COM2; 
you can use the port for other ‘peripherals when 
the modem is not being used. Our External stand 
alone modem can be used with any computer or 
terminal which utilizes an RS-232C serial port. It 
also comes with 8 status indicator lamps and a 
snap off front panel that allows for quick setting of 
the switches for all types of communication 
packages. At $139 and $149, these are the best 
price/performance modems for most commu- 
nications. 


Everything, if it’s a Qubie’ supported product. We 
at Qubie’ stand behind what we sell. Sur 30-Day 
“No Risk Guarantee”, our one year warranty and 
48 hour turnaround on warranty repairs are proof 
that our products are of the highest quality. 


Tongan P 
7 Calle San Pablo 
Camarillo, California 93010 


Inside California 


808-987-9741 


London (01) 223-4569 doey (02) 579-3322 
Paris (01) 321-5318 cede (403) 434-9444 


Hours M-FGam:-SpmPTZ Satdem-12em PTZ 


800-821 1-4479 
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ber, the logical unit (LU) number, and an 
ID address. You obtain this information 
from your system administrator. 

The bisync products reviewed below 
have several basic features incommon. All 
support both the point-to-point and multi- 
point protocols, all 24 program function 
keys, and a ‘‘hot key.”” Beyond these and 
some other basics, the packages cover a 
wide range of functionality (see ‘“Remote 
3270 Emulation Boards: Summary of Fea- 
tures’). Although some have clear advan- 
tages for all users, most will have to 
choose the one that best fits their particular 
configuration and needs. (Ironically, 
IBM, the company that invented the 3270 
terminal, chose not to supply its bisync re- 
mote emulation board for this review.) 


DOCUMENTATION AND SUPPORT 
For good terminal emulation, maintaining 
close compatibility with the emulated ter- 
minal is often not enough. If your terminal 
is not configured correctly, it could cause 
others on the network to lose communica- 
tion. You may run into political problems 
as well: many managers are opposed to the 
proliferation of PCs that can be connected 
to ‘‘their’’ host system. For these and 
many other reasons, the product must be 
well documented, and the manufacturer’s 
backup support for that documentation 
must be better than for other products. 
While the systems operation staff may be 
helpful, they may also have no idea how to 
configure or operate a personal computer. 
You may end up blazing new territory; 
don’t try to do it without the support of a 
good manufacturer. 

Some of the packages that we tested 
comprise software from one manufacturer 
and hardware from another. We see noth- 
ing wrong with this approach as long as the 
vendor takes ultimate responsibility for 
maintaining and supporting both pieces. 
—Bill Harts 


AST-BSC 

AST-BSC from AST Research emulates 
the 3274 Model SIC with a single 3278 
Model 2 or 3279 Model 2A display sta- 
tion. While the package does not allow 
you to connect additional PCs or use multi- 
ple sessions, it is a good buy at $695 for 
software, expansion board, and file-trans- 





| test the product in two ways. You can test 


= Maintaining close 
compatability with 
the emulated terminal 
is often not enough. 


fer software. A printerconnected to the PC 
can emulate the IBM 3287 printer. 

As for documentation, each manual has 
its own heavy paper cover, but all three 
manuals are packaged in one binder, a de- 
sign that makes it difficult to track down 
specific information. I prefer tabbed divid- 
ers that at least separate each manual, if not 
each section within the manuals. 

The file-transfer software uses EDIT 
under TSO and XEDIT under CMS. 
While this design results in slow data 
transfers, it is better than the file-transfer 
capabilities I have seen on other 3270 bi- 
sync products. The file-transfer manual is 
well organized and contains much good 
technical information. Inexperienced us- 
ers, however, might have trouble under- 
standing how to use these file-transfer util- 
ities. 

I found the default keyboard configura- 
tion a little unusual and difficult to use. 
The PF key functions are assigned to the 
PC’s function keys, and other special keys 
are located along the top row of the PC 
keyboard. On 3270 display stations, this 
layout is reversed. This problem can be 
corrected by reconfiguring the keyboard, 
but the manual warns you not to try that 
unless you have a good understanding of 
the PC’s keyboard codes. In addition, any 
one of 13 intemational keyboard configu- 
rations can be selected. 


COLOR SUPPORT The configuration 
program asks if you have a monochrome 
or color monitor. If you have color, the 
emulator will use the standard four-color 
set used with 3279 display stations. The 
mainframe was not configured for color 
support, but the emulator gave me the 
proper colors anyway. 

I liked the diagnostics that come with 





the AST board because they allow you to 


the board with a jumper plug that comes 


| with the product, and you can test the local 


modem and the board if your modem has 
digital loopback capabilities. 

AST tends to use default interrupt re- 
quests (IRQs) that conflict with other op- 
tions. Fortunately, all of the company’s 
products can be reconfigured for other 
IRQs to eliminate this problem. As with 
the keyboard remapping, the manual rec- 
ommends that you leave IRQ and VO ad- 
dress changes to experienced people. 

A nice and somewhat unusual feature 
of the AST-BSC is its Application Pro- 
gram Interface (API), which can be used 
with BASIC, C, or any language that has 
an interface to allow calls to assembly lan- 
guage routines. With the API, experienced 
users are able to write programs that take 
control and automate the functions of the 
emulator. 

AST’s manual contains much basic in- 
formation aimed at novices and many 
wamings cautioning inexperienced users 
Not to attempt technical operations such as 
reconfiguring the keyboard. Some manu- 
facturers assume that everyone has some 
knowledge about 3270, and for bisync 
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AST-BSC 
AST Research Inc. 2121 Alton Ave. 
Irvine, CA 92714 (714) 863-1333 
List Price: $695 
Requires; 192K RAM, one.disk drive, DOS 
2.0 of later. 

, in Short: A 3274 Model 51C emutator that 

| supports only one display station. An apptica- 
tions program interface and file-transfer soft- 
ware are included as standard features. 
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communications this is probably true. 
AST doesn’t make any such assumptions, 
which makes this a very attractive choice 
for inexperienced users who need remote 
communications. —Charles Teets 


pcePath 
Communications 
Package 


Every so often, PC Magazine Labs tests a 
product that surprises everyone by doing 
something it’s not supposed to do. The 
pcPath Communications Package from 
Pathway Design is one of those products. 

Its surprising feature is concurrent ses- 
sions on the mainframe. Multiple sessions 
are a common enough feature on SNA 
products, but no one at PC Labs had seen a 
3270 bisync emulator that could handle 
multiple sessions on a single PC. When I 
announced that pcPath could manage this 
feat, one of our synchronous communica- 
tions experts insisted I must be misreading 
the manual. 

So strong was this feeling that when I 
got this package logged on to the main- 
frame in three concurrent sessions, I called 
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pcPath Communications Package 
Pathway Design; 1 Apple Hill: Natick, 

MA 01760; (800) 343-0515 

List Price: $890 

Requires: 256K RAM, one disk drive. DOS 
2.0 or later. 

In Short: Up to five concurrent sessions, a 
redefinable keyboard, and a clear manual are 
just some of the features that characterize this 
high-quality, well-designed package. 
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A fully conipatibie 256k EGA card witha parallel 





———— The Only EGA 





=] 


port for only $259. If you buy any display card: 
Color, Monochrome, Hercules, or EGA, without 
reading this ad, you're probably throwing away a 


lot of money. 


This really is the only display 
board you may ever need. Regard- 
less of what monitor you buy today, 
this card is a clear upgrade path for 
the future, and the best choice 
today, even if you are only going to 
use a Monochrome Display. This 
means one board today does 
monochrome 640x350 bit mapped 
graphics and text, and provides a 
clear upgrade path to 640x350 
Enhanced Color Display with no 
change of display board. It also 
tuns with the 640x200, 320x200 
Color Display. 


All boards come with a full 256k of 
memory, and a parallel printer 
port. That means no extras for later, 
and 16 simultaneoue colore die. 
played from a palette of 64 colors, 
and crisp clear text on both Mono- 


If you are not completely aatistiod with your 
purchase, you may return it within 30 deys of 
purchase tor a complete refund, 1ocluding tha 
cost to send it back Ii you cen get any dealer or 
competitor to give you tha same Ne Bisk Gam 

buy both and raturn tha one you dont like 


VISA 





For testest delivery, send ceshier’a check, 
money order, or order by MasterCard/ Vise 
Personal Checks ellow 18 deys to cleer 
Compony purchose ordere accepted, cell for 
pnor authorization Celitornie residents edd 
6% soles tex 





chrome and Enhanced Color Dis- 


plays - features or options that are 
not available on other EGA boards. 
Since all your current software will 
run, you're set for today, and 

repared for the standard of the 
‘uture. 


Of course many of you will want to 
take advantage of the EGA card 
right away, so we are offering a 
special deal when you buy the 
board together with a Basic Time 
HR 31-350 monitor - you get both 
for just $749, or the card only for 
$259 This means that you can 
equip all your PC's now and in the 
future with displays and EGA cards 
and get the Qubie’ “No Risk 
Guarantee’, our one year warranty, 
and 48 hour turnaround on war- 
ranty repairs. The price is the whole 
price, there are no extras for freight, 
insurance, or credit carde. 


QUBIE" 
Department P 

507 Calle San Peblo 
Camarillo, Cahitornie $3010 
Inside Calitornie 
805-987-9741 
Outerde Celitornia 
800-821-4479 


London (02) 223.4569 Sydney (02) 579.3322 
Pore (01) 321-5316 Canede (403) 434-9444 


Houre M-F Sem - Spm PTZ 
Set Bam - 12pm 
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someone over to witness the feature—just 
to make sure I wasn’t hallucinating. In 
fact, the pcPath Communications Package 
can handle up to five concurrent sessions. 
According to Pathway Design, as many as 
three of these can be print sessions, each 
actively printing to disk in background 
while you do something else. 

Unlike in a typical SNA product, these 
sessions take up the whole screen rather 
than using windows. You can see only one 
session at a time; you flip from session to 
session with Alt-F10. But the concurrency 
itself is already far more than any other bi- 
sync emulator offers, to the best of our 
knowledge. 


OTHER PLUSES Even without the 
concurrency feature, the pcPath Commu- 
nications Package would be worth looking 
at. It’s filled with such useful features as 
on-screen help, redefinable keyboard lay- 
out, and your choice of symbols or charac- 


ters for bottom-line status indicators. The 
package even includes three choices for 
file tansfer-—TSO EDIT, CMS XEDIT, 
and CICS (Customer Information Control 
System, another mainframe operating sys- 
tem). (The pcPath Communications Pack- 
age covers only the PC side of the commu- 
nications and requires the standard IBM 
packages on the mainframe.) 

Every pcPath feature leaves an impres- 
sion of quality. The manual’s clear writing 
and professional design make it easy to 
find—and understand—the information 
you need. 

The careful planning behind this pack- 
| age even extends to such things as the key- 

board template. Like most 3270 emula- 
tors, pcPath’s template shows all the 
standard PC keys plus the extra keys de- 
fined by the package. Unlike most, the 
package also includes a second layout 
chart on the back of the card that shows all 
the standard PC keys but lets you fill in the 








3270 keys as you have redefined them. 

Installation of the pcPath Communica- 
tions Package is simple enough. Jumpers 
on the board come preset so that in most 
cases you only have to plug the board in. 
Should you need to change anything, the 
manual gives you the information you 
need, though you’ll have to know what VO 
address and interrupt level to reset. Path- 
way Design offers a toll-free customer- 
support hot line to help out. 

The software configuration program is 
a little more complicated but only because 


| it gives you control over so many parame- 


ters. The manual explains these well 
enough, however, and you can probably 
set the program up without the manual if 
you just skip over the choices you don’t 
understand. 

If youhave a color monitor, pcPath tells 
the mainframe you're using a mono- 
chrome terminal, but it will supply color 
for you locally. The configuration pro- 


Meet The New 
Chairman Of The Board. 


DEVELOPED WITH PC MAGAZINE 


Chairman™ is the first true multiuser bulletin 
board software. Now up to six users can access 


your bulletin board simultaneously. 


(JAre you tired of using expensive online ser- 
vices as your company’s message center? 
Chairman can handle all your electronic mail 
needs at a fraction of the cost, and with a higher 


level of security. 


[)Do you service your customers’ software? Use 
Chairman lo send new software versions to all current 
users. Chairman can also become a clearinghouse for pro- 
grams and data files. You can upload or download both 


blnary and ASCII files. 


For more information, contact 
DMA the leaders in communications 


[JDo you have trouble getting customers to fill 
out questionnalres? With Chairman, you can 


conduct fast, effortless electronic surveys. Use 


the built-in editor to create a list of questions. 
Chairman will record user responses for your 
Instant analysis. 

We developed Chairman \nlually to work on 
PC Magazine's extremely busy and demanding 


Interactive Reader Service. Chairman is written 


in DMAs powerful ASCOM IV script language— 
and we include the actual source code, to make customiza- 
tion for your particular needs a snap. 
Are you ready to revolutionize your electronic communica- 


tions? Start at the top—with Chairman. 


"NAA 


WE SPEAK YOUR LANGUAGE * 


software. 
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DYNAMIC MICROPROCESSOR ASSOCIATES, 
5345 FIFTH AVENUE, NEW YORK, NY 10017 
(212) 687-7115 
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gram lets you define 4 colors out of a pal- 
ette of 16: for both protected and unpro- 
tected fields in normal intensity and high 
intensity. 

As shipped, pcPath defines the PC’s 
Enter key as Enter and uses the PgDn key 
for New Line. The PF keys run across the 
top lines of the keyboard from Alt-F1 to 
Alt-Equal sign and from Alt-Q to Alt-P, 
finishing up with Alt-A and Alt-S. As I’ve 
already indicated, though, you can rede- 
fine the keyboard to taste, which is more 
important than any particular layout. 

pcePath handled the emulation tests 
without a problem. It ignored a few ad- 
vanced features such as blinking fields and 
inverse video fields, but Pathway doesn’t 
claim to support these advanced attributes. 
Well, you can’t have everything. But this 
board comes close. —M. David Stone 


IDEAcomm 3270/BSC 

The IDEAcomm 3270/BSC, one of a se- 
ries of 3270 terminal emulation products 
from IDEAssociates, emulates a wide va- 


riety of 3270 terminals and controllers, in- 


Mo accor Fel 


IDEAcomm 3270/BSC 

IDEAssoctates, 35 Dunham Rd., Billerica, 
MA 01821; (617) 663-6878 

List Price: $895 (board only, $295; software 
only, $695) 

Requires: 128K RAM, DOS 2.0 or later. 
In Short: Emulates a wide range of 3270 
BSC products but does not allow you to at- 
tach additional PCs as display stations. Has 
primitive file-transfer capabilities. Good 
technical information for experienced PC 
and 3270 users. 
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Hard Solutions 





Expanding your PC to include a 20 Megabyte 
hard drive has never been simpler with Qubie’ 
internal or HardPack 20 slot mounted drives. 


Tha military is famous for paying 
$450 for ashtrays. A lot of com- 
panias are asking the same kind of 
outlandish sums for a hard disk 
mounted on a card. You gat a hard 
disk, a controller, and a bracket, 
and they charge you hundreds 
more than you pay for a Qubie’ 20 
Megabyte hard disk system. Unlike 
the others, our HardPack 20 fits 
into a singla slot and nastles in 
bahind your floppy drives. If you 
buy any other hard drive, you may 
simply pay more and gel a whole 
lot less. 


We offer both types, an internal 
mounted like your floppy, or a card 
mount for the sama $499 price. 
Let's faca it, tha bracket Joan t cost 
us 450 bucks. While some people 
prafer the standard mounting, (like 
a floppy) so thay can sae tha 
read/writa light, othars want a card 
floppies 
they now have. Both drivas boot 
directly from tha hard disk, and 
require no sofiware palches. They 
run all the popular soflware, and 








If you ere not completely eatiafied with your 

purchese, you moy return it within 30 deys of 

purchase for e complete refund, including the 

po! to send it heck If you can get eny SONG or 
Bee to give you the seme Ne Rish Gasrantes, 

es th end return the one you don't lke 


ee 


For fastest delivery, eend cashier's check, 
money order, or order by MasterCard/Vise 
Personal Checks ellow 18 deys to cleor. 
Company purchase ordera eccepted, call for 
prior euthonzation. Californie residents edd 
6% eales tex. 
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ara low powar. Our format software 
allows changeable interleaving that 
gives you noticeable speed 
improvemant ovar tha standard XT 
drive. Both hava tha ability to run a 
second drive from tha controller, 
(Part Number 2nd-20HP $399), 
giving you 40 megabytes of ator- 
aga for undar $900. 


We give you some software that 
really enhances the use of a hard 
disk. Idir is the hard disk organizar 
that raally makas DOS a snap, and 
our special Qubie’ varsion of 
ZyIndex, the super searcher is 

also includad. Easy to raad manu- 
als make installation a snap. Of 
course the drives are backed by our 
“No Risk Guarantee", our one year 
warranty, and 48 hour turnaround 
on warranty rapairs. The price is 
the whola price; thare are no extras 
for freight, insurance, or cradit 
cards. rier part numbers PC20 
for IBM PC and compatibles. PC20- 
1000 for Tandy 1000, or HardPack 
20. By popular demand we still 
offar the matching ashtray for just 
$450, (Parl No. PCKIDDING). 


QUBIE’ 


Department P 
$07 Calle San Pehlo 
Camerillo, California 93010 


Inside Californie 
805-987-9741 
Outside Californie 


800-821-4479 


London (01) 223.4569 Sydney (02) 579.3322 
Peris (01) 321.5316 Canoede (403) 434-9444 


Hours M.F Gam. Spm PTZ 
Sat Bam - 12pm 
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cluding 3271, 3274, 3275, and 3276 clus- 
ter controllers and 3277, 3278, and 3279 
display stations. Despite this versatility, 
however, the product is very limited in 
other ways. For starters, unlike some other 
emulation packages, this one does not al- 
low other PCs to be connected directly or 
accessed through a network but allows 
only one PC to access the mainframe. 

The IDEAssociates manual is a hin- 
drance to using and installing the IDEA- 
comm 3270/BSC. Its physical design is 
clumsy: if you bind the 5%- by 8%-inch 
pages in an IBM-size binder, the type ap- 
pears sideways on the pages. The contents 
are good—especially the abundant techni- 
cal information—but the lack of an index 
makes entries difficult to find. 

File-transfer capability is severely lim- 
ited, you can do only primitive, one-way 
transfers up to the mainframe. Screen im- 
ages must be created off-line and sent up to 
the mainframe one at a time. I found this 





POR 


MOVE WINCHESTER FILES EASIER 
THAN FLOPPIES OR CARTRIDGES 


process cumbersome and at times difficult 
to use. Products that emulate the 3270 
should always have some type of file- 
transfer capability to take advantage of the 
power and storage of the PC. 


KEYBOARD QUIRKS Another disap- 
pointment is the lack of a keyboard tem- 
plate. When I went looking for the Clear 
and Reset keys, I had to furiously flip 
through the manual to find the page that 
described the keyboard layout. This layout 
is not mentioned in either the table of con- 
tents or the index. 

The default layout displays an IDEAs- 
sociates quirk: WordStar-like Ctrl-key 
combinations. Non-WordStar users will 
find this design confusing. The PF func- 
tions are assigned to the ten PC function 
keys, an approach | don’t like because it 
diverges from the traditional 3270 layout 
and is hard to get used to. You can change 
the keyboard to any configuration you 


10 or 20 MB—For IBM PC, XT, AT 
and compatibles. 
MCMI TRANSPAC PROVIDES: 
Portability-Shock Resistance-Backup—Security-Systems Upgrade 


@ Portable 3.5” Winchester drive 
and controller subsystem. 

@ Externally cable connected to 
IBM and compatible PC’s. 

© 80 G’s of non-op shock resistance 
makes portability practical. 

@ Attach TRANSPAC to PC’s with 
any resident hard disk capacity. 

© Self-contained, with mobility 
advantages of floppy or cartridge disk. 


e@ TRANSPAC interchanges data between 


IBM PC’s, XT’s, AT’s and compatibles. 

e Backup files, unplug TRANSPAC and 
store in vault for added security. 

@ 65 MS average access time— 
6 MS track to track. 

@ TRANSPAC is 2.6” high, 4.15” wide 
and 5.9” long. Weight 3.2 pounds. 

@ Includes external cable, connecting 
device and travel case. 


want, which is certainly an asset, but since 
it lacks a template, you get no help in find- 
ing specific keys. 

I ran into problems because the switch- 
es on the half-card interface board (called 
the Minicomm by IDEAssociates) were 
not set properly. After a half an hour of 
frustrating searches through the software 
manual, I gave up and called the vendor’s 
support group. Otherwise the Minicomm 
is easy to install and configure. The sepa- 
rate manual that came with the board, al- 
though brief, was in a better format than 
the manual for the software. 

Fortunately, the news about the IDEA- 
comm 3270/BSC is not all bad. While in- 
experienced users should stay away, expe- 
rienced and highly technical users will 
appreciate the technical information that 
the software manual gives. The status line 
at the bottom of the screen will also please 
experienced users. The characters used on 
this status line are close approximations of 


TRANSPAC/10 MB: $595 @ TRANSPAC/20 MB: $895. order with amex card or check 


ins) 


MICROCOMPUTER 
MEMORIES, INC. 


CIRCLE 528 ON READER SERVICE CARD 


($18) 700-8000 


6855 Vineland Avenue North Hollywood, California 91605-6410 














the icons used on real 3270 display sta- 
tions, 

The printer configuration allows either 
no printer, a buffered printer, or an unbuf- 


fered printer. This nice feature allows you | 


to use a variety of printers without over- 
running one type or slowing down anoth- 
er.—Charles Teets 


Bisync Exchange 3270 


When product-testing editor Michael 
O’Cone needed a working 3270 emulator 
in a hurry, he inadvertently ran the ulti- 
mate test for ease of setup. He wanted to 
plug a board into his machine, install the 
program, and get the system working 
quickly without having to study the man- 
ual. Grabbing boxes from the review pile 
at random, he rapidly went from product to 
product, moving On as Soon as cumplica: 
tions showed up. The Bisync Exchange 
3270 from Intelligent Technologies Inter- 


national Corp. was the first board to pass 
this test—and the last board that O’Cone 
had to bother with. 

Ironically, it may be easier to install the 
Bisync Exchange 3270 if you're in a hurry 
than if you're willing to read the manual. 
As with most 3270 emulator boards, the 
Bisyne Exchange 3270 comes with 
jumpers and DIP switches, and the manual 


| suggests you check the settings before in- 





stalling the board. Unfortunately, the 
drawings in the manual are based on an 
earlier version of the board—the current 





jumper blocks are in different positions | 


and have different numbers of pins than the 
manual shows. If the settings are right, you 
can plug in the board and move on to other 


matters, but you'll cither have to take the | 


settings on faith or call Intelligent Technol- 


ogies to check. According to Intelligent | 


Technvlogies, tic mmanwal 1s currently be- 
ing revised to match the new board. 
Making up for any confusion with hard- 





ware settings is an extremely simple con- 
figuration program that asks for only six 
values, Three are concerned with the board 
itself and will not normally need to be 
changed. The other three are the control 
unit address, the number of ‘‘category A 
devices” (printers or logical units), and the 
default printer port. Fill these in, hit Esc to 
save the changes to disk, and the unit is in- 
stalled. All that remains is to load the emu- 
lation program and establish the modem 
connection with the mainframe. 


NEVER-NEVER LAND On most of the 
emulation tests, the Bisync Exchange 
board worked just as it’s supposed to, but 
on one test I was consistently sent to never- 
never land. The modem connection was 
never broken, but [ had to log back onto 
the system each time. 

ineligent Technologies suppewed that 
I look for a Read Buffer command, which | 
*‘can crash this board.’’ The board doesn’t 






THE DIFFERENCE IS PERFORMANCE 





DART, The Big Difference in PC/AT™ CAD/CAM Design. 
When CAD programs for personal computers were first introduced, time savings alone equated 


to days and often weeks for many engineering applications. 


Big difference! 


Suddenly engineers became more sophisticated in their requirements thus demanding 
more and more from their suddenly inadequate XTs™. 

Then came the Als, fast, powerful with 6MHz CPU and 4MHz co-processor, those 
who could afford them were shedding milliseconds by the arm loads and all those 
milliseconds were becoming hours, days, etc., etc. 


Big difference! 


However the need for speed seemed to increase in direct proportion to 
the amount of processing power that personal computer manufacturers 


could squeeze into their CPUs. 


Then came the DART from ADVANCED LOGIC RESEARCH, INC. 
A quantum leap from the 6MHz CPU and 4MHz co-processor of 
the IBM AT™, the DART is powered by a 10MHz 80286 CPU 
with support for an 8MHz 80287 math co-processor. That 
means your next design can be done in nearly halfthe 
time with DART, the first super high performance AT 4 
compatible CAD computer. The DART comes with 
more than twice the standard I/O Devices and four 
times the available on board memory as com- 


pared to the IBM AT and sells for about 
$1400 less. 

BIG DIFFERENCE! DART from 
ADVANCED LOGIC RESEARCH, INC. 
—just what the world needs— 


Advanced Logic Research, Inc. 


10 Chryster, Irvine, California 92718 - (714) 581-6770 
FAX: (714) $84-9240- TELEX: 5106014525, Answer back Advanced Logic 


IN CANADA CONTACT ALR (416) 229-6477 
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support this command because it is a diag- 
nostic command, and Intelligent Technol- 


ogies feels it is not likely to be used in ap- 


plications programs. Of course, in testing 
the boards, the host computer was running 
diagnostic routines. And, of course, the 
test that created problems included the 
Read Buffer command. 

Like some other emulator boards, the 
Bisync Exchange 3270 will supply color 
for your monitor while telling the main- 
frame that you have a monochrome termi- 
nal. I tested the package with a standard 
color/graphics card and monitor, Intelli- 
gent Technologies says it will work with 
an EGA or PGA as well. One minor but 


distracting problem | ran into was snow on | 


the screen. 

The hot-key feature will let you shift 
into DOS with a simple Alt-D. To get back 
to the emulation, you must type EXIT at 
the DOS command line. 

All file-transfer capabilities are option- 


each for TSO EDIT or CMS XEDIT, and 
$2,000 for CICS. (These prices include the 


as the PC side.) 


KEYBOARD LAYOUT Whether you 
like the keyboard layout on a 3270 emula- 
tor is always a matter of taste. The Bisync 
Exchange package puts all 24 PF keys on 
the function keys in combination with Ctrl 
and Alt. For New Line and Enter, it opts to 
imitate the 3270 layout by assigning the 
New Line function to the PC’s Enter key 
and assigning the Enter function to the 
PC’s PrtSc key. If you’re coming to this 
package as a 3270 user, you'll probably 
| find this layout comfortable. If you’re 
coming to it as a PC user, you will inevita- 
bly hit the New Line key whenever you 
| mean to hit Enter. 





More important than the keyboard lay- 
' out as shipped is whether the package lets 


BRILLIANT 


Just what the world needs—another Enhanced 


al, at $395 for a screen-dump feature, $500 | 


mainframe side of communications as well | 





you change it. Intelligent Technologies of- 
fers a configuration program on request. 
This offer is not as good as getting the pro- 
gram automatically with the package, but 
it comes close. Unless your biases happen 
to match the default layout exactly, I 
strongly recommend you request the con- 
figuration program. —-M. David Stone 


PS-327X-2/BSC 

ABM Computer Systems’ PS-327X/BSC 
line offers 3276 Model 2 emulation with 
3278 Model 2 and 3279 Model 2A display 
terminals. There are three versions avail- 
able: PS-327X-1 is standalone only, PS- 
327X-2 allows up to three additional PC 
connections, and PS-327X-3 allows up to 
12 additional PC connections. I evaluated 
the -2 version, which includes five ribbon 
cables for connecting to the modem, to 
other PCs, and to a printer. Only one print- 
er can be connected to the cluster-control- 








Graphics Adapter. Close your eyes and pick one. 
Right? Wrong! This is the VIVID™ EGA from 
ADVANCED LOGIC RESEARCH and we design and 
manufacture products that are better than what our 
competition offers. The VIVID EGA uses Phoenix 
EGA bios and is fully compatible with the IBM™ 
Enhanced Graphics Adapter™ and all your favorite 
software packages. Plus, we made it small by using 
the latest in Surface Mount Technology so that it 
uses a short slot. We included the parallel printer 
port you need that most manufacturers forgot. 
You can still close your eyes when you pick an 
EGA because now the VIVID EGA is the only choice. 


ADVANCED LOGIC RESEARCH 
—just what the world needs— 


IBM, IBM PC, IBM XT, IBM AT 
are registered trademarks af Internatronal Business Machine Corporation 
CIRCLE 369 ON READER SERVICE CARD 
Advanced Logic Research, Inc. 
10 Chrysler, Irvine, California 92718 - (714) 581-6770 
FAX: (714) 581-9240- TELEX: 5106014525, Answer back Advanced Logic 


IN CANADA CONTACT ALR (416) 229-6477 





“ADVANCED LOGIC SHIPS AT" COMPATIBLE 


WITH AN XT" CLONE PRIC 


99 Computer Retail News 


Monday, July 7, 1986 





The newest generation of personal com- 
puters are designed and manufactured by 
ADVANCEDLOGIC RESEARCH, INC. Heir to all 

* the best traits of its ancestors, the PC2/286 
series of personal computers possess total 
compatibility to past and current hardware and 
software achievements. 


SMARTER DESIGN! 


” Like all products inthe ALRline, the PC2/286 
Is born with enhancements and the latest 
technology available. THE NEXT GENERATION 
has speed and power equal to that of the AT™, 
is as small as the XT™, but the complete 
system (including graphics video card andhigh 
resolution monitor) costs less than both! How? 
Smarter design! Like we've always said ALR 






Advanced Logic Research, Inc 


10 Chrysler, Irvine, California 92718 - (714) 581-6 
FAX: (714) 581-9240- TELEX: 5106014525, Answer back Advanced Log: 


IN CANADA CONTACT ALR (416) 229-64 


JBM, IBM PC, IBM XT, IBM AT are registered trademarks of International 
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doesn't design products without improving 
them beyond what our competition offers. 

Smarter design, as well as being superior, is 
less expensive to manufacture so you payless. 

We'veincorporated all the knowledge that the 
past successes and failures of big manu- 
facturers have afforded and used it to make a 
better product. 


THE NEW STANDARD 


The evolutionary PC2/286 brings the power 
of 80286 (AT) technology into a price range that 
until now has been the exclusive domainofthe 
PCs. The PC2/286 is destined to be the new 
standard in a rapidly changing marketplace and 
is designed to meet the ever increasing needs 
of today’s users. 


SUEY St . 
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PC2/286 
$1545.00 


© 8 MHz AT compatible 80286-8 CPU 

© 2 AT slots, 3 PC slots 

© 512 KB RAM standard expandable to 1 MB 
on board 

© 1.2 MB floppy disk drive 

© 1senal, 1 parallel printer port 

© Hercules compatible Monographics Adapter, AT 
compatible floppy disk controller on board 

© 130 Watt UL/CSA Power Supply 

© Clock/Calendar Battery Backup 

@ AT style 83 Keyboard 

© High resolution Monochrome Monitor 


PC2e/1DMHz 


© 10 MHz 80286-10 CPU 8-10 MHz switchable 

© 20 MBV/30 MB 40ms high speed hard disk 

© 1.2 MB high density floppy disk drive 

© 16 Bit high speed hard disk controtler 

© Memory expanded to 1 MB cn board 

© 1senal, 1 parallel pnnter port 

© Hercules compatible Monographics Adapter 

© 12’ high resolution Monochrome Monitor 

© EGA Video card and Multi-Sync Monitors 
available 
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ler PC, but each display station PC can | may be the product for you. It is one of | emulating the cluster controller may bog 
have its own printer to emulate an IBM | only two reviewed here that support addi- | down, and the single line to the mainframe 
3287 printer. tional PCs without additional hardware. | may slow down all the PCs emulating 
If you need to connect several PCs toa | The manual does, however, caution | 3278 or 3279 display stations. 
mainframe through one remote line, this | against connecting too many PCs: the PC At first glance the documentation looks 
good. You may change your mind, as I 
did, when you try to quickly find some- 
thing in one of the three manuals. These 
manuals are packaged in a single binder 
with nothing separating them. The lack of 
tabbed dividers further complicated my 
search for information about installation 
and operation. I did find a great deal of 
useful technical information, but there is 
no start-up section to help you get the 
board and software installed and running. 
The file-transfer software, from CDI 
Systems, allows PC-to-mainframe trans- 
fers using either the TSO EDIT (or CMS 
XEDIT) program or IBM's Host-Based 
File Transfer program set. I did not have a 
chance to use these programs in this evalu- 
ation, but I have used the CDI programs 
with other 3270 emulation products. These 
utilities give you a great deal of flexibility 
but may be above the level of inexperi- 
enced users. 





































wr... PC-DocuMaie.. : Pe FACT FILE 
$14.95 


Never forget anolher com- and keyboard style. Call for other Ask your Computer Dealer or to 



















mand with PC-DocuMate™ — software not listed here. order by credit card call toll-free: 
templales lo remind you. 
Save lime and end frustration | Keyboard styles available: 1-800-762-7: 874 
because comin and ee A IBMPC.PC T.COMPAQ {In NC call 919-878-3600) 
mats are al your fingertips for BBM ECA! ; Or mail us your personal check, 
quick and easy reference. iS PACE) 151 pay money order or MasterCard/ 
mi itl dead. Visa/American Express infor- 
eee. | | eee 
os : DOS20/2 1 J 5% sales tax. Please add $. 

or reference cards. The data DOS 30/31 / for shipping and handling per 
is c oe He raperly £ Fae A order, (Foreign orders, except 
oe re p ed an New! dBASE II) + » | Canada, add $20.00 per order). Bisyne Exchange 3270 
us tossiaoo Ea Neng ites 2000 4 US. funds only. No CODs. Inteltigent Technologies Intemational Corp. 

reliini = New! Display Write 3 ABC Try PC DocuMale lemplates 737 Lincoln Centre Dr. Foster City, CA 
hae RG ee New iM oat WORD : for 30 days. If you are nol 94404 (415) 345-6666 
ica’s major corporations—like | New! Muli Mate Advantage salistied tor any reason, then List Price: $995; screen-dump software, 
IBM, AT&T, GM, Kodak, GE, | New! WordFeriect 411 ; relurn them lo us (in new con- $395; TSO EDIT or CMS XEDIT, $500; 
Exxon, Xerox, and hundreds WordStar 2000 + ae fora full pect CICS, $2.000 

: New! VolksWaler 3 yor . Nie nine 
maces order your PC-Docu- is Oo youre ‘ ! ae 128K RAM. one disk drive. DOS 
ts (Paral list, call for more Oor later. 
: y > 2 

Lae syitheonfidence “Comes wilh Free pen& eraser Tn Short: Simple to install and fairly reliable 
satisfied users—who never touse, the Bisyne Exchange 3270's biggest 


. Systems Management Associates, Inc 
Attention Corporate Customers: Executive Drive, Dept B-i4 


alergh, North Cambina 27609 


eS 


flaw is confusing setup information. File- 
transfer software is priced separately. 
CIRCLE 548 ON READER SERVICE CARD. 








forget a command. Call for quantity discounts or 
How To Order PC-DocuMates: quotations on custom emnplaes 
Select templates by program to meet your special needs. 
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This IsOne lime 
IBMSSize 
IsNot An Advantage. 


The T1100 PLUS has other 
F Mm WD) ac BM cheat Like Sota nee 


CRT ports that are built-in standards. 
Not add-on extras. And a high resolution 
| LCD Geni screen eo ae io ia : 
convenien ip ae es, Not just a few. 


PLUS aoe have a few sae in a 
with the IBM portable. Like complete 
IBM compatibility. And two built-in 720K 
3.5” disk drives. It’s just that it has these 
things in a smaller, lighter, faster, more 
portable, more affordable on 

‘To find out about theT1100 PLUS, 
call 1-800-457-7777 for the name of your 
Toshiba dealer. 

And see why being smaller than 

| IBMis going ae us one of the big- 


gest names in PCs. 
1IBM PC Convertible is a registered trademark of International Business Machines Corporation. 
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ee 





When it comes to a portable com- 
puter, smaller is better. That's one reason the 
new dual disk drive Toshiba T1100 PLUS 
has it all over the IBM PC Convertible! 
But our portable PC is not only 
smaller than the IBM, it’s lighter. And more 
powerful. Our 80C86 microprocessor lets 
re zip through work at up to twice the 

And our maximum memory capac- 
s is 640K of RAM. Theirs is only 512K. 
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GOODLAYOUT ABM does not provide 
a facility for reconfiguration of the key- 
board, but the default layout is very good. 
The PF keys use the top row of the key- 
board combined with the Alt and Ctrl 
keys. This approach is closer to the true 
IBM 3270 keyboard layout. Also like 
IBM’s design, other special keys on the 
PS-327X-2/BSC use the ten PC function 
keys. Four different keyboard templates 
were included with the PS-327X-2/BSC, 
but they seemed incomplete: I could not 
find the Reset key. 

The mainframe configured the *‘termi- 
nal”’ as a 3278 Model 2 display station 
without color support, even though we 
were using a PC-XT with a color monitor 
and color/graphics card, but like many oth- 
er products, the PS 327X-BSC first checks 


to see if you have a color card and then | 


supplies the correct colors for high and low 
intensity and protected and unprotected 
fields. 


Features merit careful consideration, 
but the bottom line, of course, is function- 
ality. I had trouble getting the board to 
communicate with the mainframe, and the 
manuals were of little help. While I found 
information about running the diagnostics, 
I could not find anything about what to do 
in case of a failure. A call to the customer 
support department at ABM, however, 
saved the day. 


The diagnostics themselves are com- | 


prehensive and easy to use, but they lack 
information about interpreting error mes- 
sages and about what actions to take once 
errors are discovered. Error messages are, 
however, valuable aids for when you call 
the customer support staff. 

Experienced users won’t be tripped up 
by the difficult-to-use manuals and will 
manage to correctly install and use the PS- 
327X-2/BSC, It’s probably worth the trou- 
ble for two reasons: the ability to hook up 
one more PC as a display station, and the 
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PS-327X-2/BSC 

ABM Computer Systems 3 Whatney Dr. 
Irvine, CA 92718 (800) 372-8400 

(714) 859-653) 

List Price: $1,790 (327X-1 , $995; 327X-3, 
$2,585) 

Requires: 96K RAM, DOS 1.0 or iater. 

In Short; A 3276 Model 2 emulator that al- 
fows up to | 2 additional PCs as 3278 or 3279 
display stations. Uses the competent CDI 
Systems file-transfer software. 
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FORTRAN PROGRAMMERS 


Looking for the right PC FORTRAN LANGUAGE SYSTEM? 
If you’re serious about your FORTRAN programming then 
you should be using F77L- LAHEY FORTRAN. 


Editor's Choice - PC Magazine 


© Full FORTRAN 77 Standard —* Fast Compile - Increase your 
{F77L Is not a subset} productivity 

© Popular Extensions for easy * Source on Line Debugger 
porting of minicomputer (Advanced features without 
and mainframe applications recompiling} 

® COMPLEX+ 16, LOGICAL«! © Arrays and Common Slocks 
and INTEGER+ 2 greater than 64K 

® Recursion - allocates local © Ciear and Precise Engiish 
variables on the stack Diagnostics 

© JEEE - Standard Floating © Compatibility with Popuiar 
Point Arithmetic 3rd Party Software 
(ie. Lattice C) 

® Easy to use manual 

® Technical Support from LCS 


© NEW FEATURE - NAMELIST 


F77L - THE PROGRAMMER'’S FORTRAN 
$477.00 U.S. 
System Requirements: MS-DOS or PC-DOS, 256K, math coprocessor |8087/80287) 
FOR MORE INFORMATION: {702} 831-2500 


Lahey Computer Systems inc. 
PO. Box 6091 Incline Village, NV 89450/USA 
Intemational Desiers: 


A, 


POWER 
PROBLEM? 


© IMPLICIT NONE 
® Long variable names - 
31 characters 


Solution! : 
MGe Power Protection Products 


TRANSIENT VOLTAGE SURGE SUPPRESSORS | 
POWER LINE FILTERS 
STANDBY UNINTERRUPTIBLE POWER SYSTEMS 
1-800-524-0400, in PA 215-837-0700 





England. Grey Matter Lid., Tel 10904) S3099 CALL TODAY FOR FREE LITERATURE 
edoassiares Kalalo Electronics Co., Ine. eee OEM 
uch Hoa 
Tel (03) 813-8222 Bethlehem, PA 18017 INQUIRIES INVITED 











SERVING THE FORTRAN COMMUNITY SINCE 1967 
CIRCLE 293 ON READER SERVICE CARD 
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to use: 


9 matter what local area 
ork hardware you choose~- 
bur next choice should be 
Tapestry network operating 
software from Torus Systems. 
Here are 6 reasons why. 


| iBM chase Tapestry, for its over- 


seas market, and it quickly became 
the hottest LAN system in Europe. 


le Reger ‘Thared Cabrorts —ftuort raters beplicatioas 








This is the friendly screen that caught 
Big Blue's eye. 
It's the world’s easiest-to-use 
networking software —much 
simpler than Novell, 3Com, or IBM 
because Tapestry is managed with 
icons. Ta use it, you just point to grophic 
symbals: the “in-tray” to get mail, the 
“cabinet” ta access files, and so on. 
You even use icans to configure the 
system, so almost anyane can set up a 
Tapestry network — and keep it running 
smoothly. 
Tapestry is the most camplete 
LAN software money can buy. 
The basic system gives you: 
- Advanced electronic mail 
Compose memaswith the Tarus text 
editor. Send them ta any person or 
graup an the network, just by pointing 
ta names. Track the mail you've sent. 
Get messages instantly. 
» Cost-effective sharing af hard disks, 
printers and modems 
You can have up ta 100 Tapestry 
workstation/servers and access any 
ane af them by tauching the right 
icon. Since all Tapestry servers are 
undedicated, each station is free far 
business as usual. You don’t hove 
to Invest in specialized hardware, ar 
sacrifice your valuable PCs. 


Tapestry 


» Advanced cammunications 
capabilities 

Need information from the company 
mainframe or an outside service? Just 
point to the desired Service ican. Torus 
offers a family af network gateways® 
that automatically make the connection 
and speed your information through. 

+ And there's more! 

Tapestry also provides central storage 
af all your applications so they too can 
be accessed with icons. Automatic 
file locking so you can safely run sinigle- 
user applicatians not ariginally 
designed for networks. File Manager 
icons that let you manipulate files 
without using DOS commands. Anda 
Telephone Manager that places your 
calls and maintains a personal elec- 
tronic rolodex. 


With this coupon you get a 

FREE Network Manager 
AND a money back guarantee! 
Usually, Tapestry costs $495, 
for your first workstation (the 
Network Manager) and $295 for 
each additional station? BUT 
NOW YOU CAN GET A TAPESTRY 
STARTER PACK (BOTH THE 
MANAGER AND THE SECOND: 
STATION) FOR ONLY $295! 

And we're so canfident youl 
love Tapestry, we'll lat you retum 
it—for any reason — within 30 
days of shipment and we'll gladty 
refund your purchase price 
(less $50.00 restocking fee). 

So send this coupon to us, 
take it ta your Torus Dealer, 
or callin your order today, and 








What good is a network if your people 
don’t know how ta use it? Tapestry's 
screens are so easy ta understand, 
anyone can net great results withaut 
special skills ar fraining. 

Tapestry supports ail the 

standards, like IBM Token-Ring, 
PC Network and 3Com hardware. Like 
PC-DOS 3.1 and NETBIOS. So you can 
choase the LAN hardware that's best 
for you, and you won't have ta worry 
if your software will run?* 

Tapestry is proven and reliable. 

Thausonds af Tapestry stations 
have been installed in bath large and 
small camponies in the US. and around 
the world. Customers include: Proctor 


&Gambie, EDS, the White House, the IRS, 


Prime Computer, TRW, NBC News, Shell 
Oil, Exxon and Citicarp. 
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‘Add $700 shipping /handing 


Caltormia rewsdants add 61% soles hax 
(S19 18) 


‘Amount enclosed 
Payment VISA MC Check 
Creat Card Exp, Date 
Cod? 


Act now: offer expires October 15,1986 

This offer is good only InU.S. and Ganada, 

495 Seaport Court, Sulta 105 

Redwood City CA 94063 
800}872 6335 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
stort networking theeasyway. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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‘System Requirements: Station 1 (BM FG, XT AT of compatible 
(3B4K, 10MB hard disk Station 2: 18M PG, XT, ATor compatible 
320K, Plus suitable natworteng hardware, 


Notes “ASYNC is standord, while VT100, 3270/SNA and Remote 
Access ore purchased separately. ““Tosted applications inckude: 
dBase il Plus, Multivtate Advantage, Open Systema Accounting, 
Dmplaywnite 3, WordPertect, MS Word, Loftus 1-2-3. AutoCAD. 


TB Station Pock- $1496, 24 Station Pack= $3096 


‘Torus and Tapesiry ore registered trademarks of Torus Systems, 
Ud Tagemarks: 3Gam - 3Com Corp. 8M. Dieplaywrite 3 and 
PC-DOS - IBM Corp, MS Word- Microsott, Inc, dBase (Pius — 
Ashion-Tote; 1-2-3 and Lotus--Lotus Development Corp, 
‘WordPerfect - Sateiite Software international, AutoCAD — 
Autodesk, Inc, Muthivate Advanioge - MuiliMate iInfarnatonat: 
Novel — Nove Inc, Gpan Systems Accounting - Qpen Systems inc. 
‘© 1986 Tons Systeme, 495 Seaport Court 
Redwood City. CA (415) 363-2418 
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A ypical remote micro- 
to-mainframe setup ina 
3270-family 
environment, The PC, 
emulating both a 
control unit anda 
display station, 
communicates with a 
mainframe via 
synchronous modems 
and a communications 
line that uses either the 
bisyne or SNAISDLC 
protocol. On the 
mainframe end, a 3705 
communications 
controller handles the 
system's 
communications 
chores. 


good keyboard, which is the closest I’ve 
ever seen to a standard 3270 layout. Less 
technically sophisticated users shouldn’t 
attempt to conquer this package without 
the help and advice of a good technical 
support person. —Charles Teets 


PCLAN 3274BSC 

Cleo Software has enhanced its 3270 bi- 
sync emulation package to work with local 
area networks that incorporate IBM’s 
NETBIOS, which allows programs to 
communicate with other PCs on the net- 
work and their applications. Anyone who 
has the PC Network installed can use this 
product as a true 3270 cluster controller, 
supporting up to 32 displays and printers. 
The only thing wrong with this approach is 
that IBM’s PC Network has trouble han- 
dling that much traffic. There may be 
some hope, however, when IBM releases 





all of the goodies for its token-ring net- 
work, because the token-ring is less sus- 
ceptible to slowdowns caused by heavy 
traffic. 

At $1,195, Cleo’s PCLAN 3274BSC is 
a good deal for non-copy-protected soft- 
ware and an interface card. A variety of 
products were pulled together to make the 
package work: the interface card is the 
ADCOM-2 board from Frontier Technol- 
ogies, and the file-transfer software comes 
from CDI Systems. The emulation soft- 
ware includes programs that run on the 
controller PC and a program that runs on 
the display PCs that use NETBIOS to ac- 
cess the controller PC and the 3270 net- 
work. The ADCOM-2 board is easy to in- 
stall, but the ADCOM manual does not 
come with it. Instead, the Cleo manual in- 
cludes one inadequate page on the board, 
covering setup information for its switches 
and jumpers. 








What documentation there is for this 
package is quirky. A cable, for use in a 
dial-up environment, is described in the 
manual, but the cable sent with the product 
was not wired the same way as in the dia- 
gram. Further back in the manual, I found 
another cable diagram that conformed to 
the cable we received. Different technical 
writers may have worked on parts of this 
manual and may have introduced some in- 
consistencies. 


FILE TRANSFER The PCLAN’s file- 
transfer software comes in two versions. 
One of those versions, /BM Host-Based 
File Transfer, requires additional software 
on the mainframe but transfers data much 
faster than the standalone version. The 
standalone version uses the line-at-a-time 
editors EDIT (under TSO) and XEDIT | 
(under CMS), which cause a lot of back- 
and-forth handshaking after each line and 
thus slow down data transfers. The file- 
transfer documentation is in a different for- 
mat from the emulator manual and is 
heavily oriented toward technically orient- 
ed users. 

Cleo supplies 16 copies each of the key- 
board template and keycap stick-ons, 
which can save users a lot of time if they 
are using the product in a large network en- 
vironment. The layout of the PF keys, PA 
keys, and New Line key are a little unusual 
and may take some getting used to. Unfor- 
tunately the keyboard is not reconfigura- 
ble, and I had to rely heavily on the tem- 
plate. 


INSTALLATION The installation pro- 
gram, which configures the emulator soft- 
ware, allows you to customize some of the 
product's features but not to specify ad- 
dresses for the control unit. This limitation 
caused me no problems in my tests, but an 
installation in which the cluster controller 
has an address other than 00 will have 
problems. 

Fortunately, we did not have to change 
the I/O address or interrupt request (IRQ) 
for this test. When either of these parame- 
ters is changed, the emulator must be exe- 
cuted with a string of options. Cleo does 
provide a way around this problem: the in- 
stallation program allows you to create a 
default option line that automatically ap- 
pears each time the emulator is executed. 
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EXECUTE ANY DOS LOOK at another file (and even edit it) 


. : from hics 
= Cleo supplies 16 copies COMMAND FROMANY ——Seancit ior any tie nar orloxt 



















OTHER RUNNING within a file without laaving your data- 
each of the keyboard PROGRAM. base manager. 
Put all tha po med features of the Py (as text or hex and ASCII) 
NORTON ITIES* a 
temp late and keycap powerful DOS aeciace th ls al m Requirements: IBM or compatible, 
them resident like SIDEKICK’ and what 6K, uses only 64K in resident mode. 
do you have? Works with floppy and hard oan =o 


PC TOOLS —the oni uct that lets 3%" disks) and supports Lotus/| 
execute virtually any D DOS command expanded memory! 





i within any othar running Program. = Call 503/244-5762, M—F, 8—5 (West 
save users a lot of time. habe mucnek Coast trve) with yoor SE @ip sven. 
UNDELETE an accidantally arased file Of send acheck for 
while using your word processor. $39 oS $3 shh, $8 overseas. 
FORMAT : 
“The (Guile sdlution ‘could also be achieved ates ey ll lanl 


COPY files from one subdirectory to Central Pomt 


with a batch file. 
another within your communications 


If you have technical expertise with 


k : program. 

3270s, you'll have no trouble using Cleo’s MOVE files from one subdirectory to INCURPORATED 

PCLAN. But its inability to reconfigure enother and reorganize subdirectories 9700 SW. Capitol Hwy. #100 
with aasei Portland, OR 97219 


the keyboard and the lack of some impor- 
tant information in the manual will cause 
problems for inexperienced users. 

The PCLAN’s NETBIOS compatibil- 
ity makes it stand out in the crowd. If you 
aren’t running a NETBIOS-compatible 
LAN, it won’t be that useful because you 
won’t be able to hook up any extra termi- 


Minin Sere THE FINAL ANSWER TO DATA SECURITY, 


—Charles Teets EXPANSION, AND BACKUP! 


A Perstor fixed and/or removable Winchester subsystem is the safest, most versatile way to store your payroll, 
accounting, financral, and classified data. Perstor's family of products give you the choice of internal or external 
| systems, with your choice of one to six drives in storage capacities ranging from 12M8-S60MB. 


Backup utilities also available for the 1BM, Macintosh, Apple fi, Commodore 64/128 and Ateri ST. 
Norton Utilities and Sidekick are registered trademarks of Peter Norton and Borland intemational, respectively. 






CIRCLE 120 ON READER SERVICE CARD 


| 
stick-ons, which can 
| 





aly is first and solutions are imperative, turn to Perstor (Personal Storage) for problem solving 


— Compatibility wilh your 1SM PC, XT, AT or compatible computer. 
MAGAZINE F A Cc = “i I iL 5 ||| Two drive bootable or four drive co-resident conirolters. 

Removable 12MS Winchester cartridges for data storage, backup, archival, and portability. 
Portabilay between different manufacturers’ PCs. 

Unhmited storage as low as $9.30 per megabyte. 

Present and fuiure software compmibility with direct attachment to the AT conirolier.* 








PCLAN 3274BSC 

Cleo Software, Diviston of Phone 1 

1639 N. Alpine Rd.; Rockford, IL 61107 

(800) 233-2536, (815) 397-8110 

List Price: $1 ,195 (file-transfer software, 

$199) 

Requires: 256K RAM, two disk drives, 

DOS 2. 11 of later for standalone (3.1 or later 
for LAN), 

In Short: Offers cluster controller capabili- 
ties for up to 32 terminals through a NET- 

BIOS-compatible LAN. Two types of file 

transfer are available: slow but casy transfers 

or fast but shghtly more difficult transfers. 


CIRCLESAGONREADERSERVICECARD 546 ON READER SERVICE CARD 
CIRCLE 333 ON READER SERVICE CARD 
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PERSTOR™ 


SYSTEMS & SOFTWARE, INC. 


*Patent Pending Copyright 1985 Persior!™ is a 7825 East Redfield Road, #C 
trademark of Systems and Software, Inc. |BM-PC, Scottsdale, AZ 85260 


au ple feb east tl of International (602) 948-7313 





New from Peter Norton. 


THE QUICK AND EASY HARD DISK MANAGER. 
LETS YOU TAKE CHARGE OF YOUR COMPUTER. 


Point. 

Shoot. 
Ss Take 
Command. 


Rip full throttle through your 
data with this time-saving con- 


trol program from Peter Norton. 


The Norton Commander” soft- 
ware gives you a fast, powerful 
point and shoot method to per- 


form your computer operations. 


Point to a directory and The 
Commander jumps to it. Point 
to your 
data file 
and The 










Commander runs your data 
with its matching program. 
Speed through listings, update 
files like lightning. Delete. Copy. 
Built-in sweep functions manage 
your disk. Add your own user 
menus for one-key operation. 
And it doesn't eat up your screen 
while it’s doing it. Easy to use 
with keyboard or mouse. The 
Norton Commander. The quick- 
est way to enhance your PC, and 
take command. 


The Norton Commander. Designed for the IBM* PC, 
PC-AT, and DOS compatibles. At your software dealer 
or order direct for $75 from Peter Norton Computing, 
Inc.,2210 Wilshire Boulevard, Santa Monica, CA 90403. 
213-453-2361. Visa and Mastercard welcome. 


=NORTON 
- COMMANDER 


WIKI I 


‘The Norton Commander fo a trademark af Peter Norton Computing, Inc © 1986 Purr Norton Comparing 1RM* a repictored irademerk of Inieraatamal Bounem Mach mes Corporation. 
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PC/3270BC 

The PC/3270 from Emulex Persyst comes 
in two parts that cover, between them, a 
wide range of possible 3270 configura- 
tions: the PC/3270BC and PC/3270BT. 
The BC portion (which we tested) is a clus- 
ter controller emulator, used with the Per- 
syst DCP/88 card, that provides 3274 
model 51C emulation for up to four other 
PCs. The BT portion runs with the Persyst 
MPC board and connects with the DCP/88 
board to emulate the 3278 Model 2 or 3279 


= The file-transfer 
capabilities of the 
PC/3270BC only allow 
screen capture to 

disk or to the printer. 


Model S2A/S2B display. To get IBM 
3287 printer emulation, you use printers 
connected to either the cluster controller 
PCoraslave PC. 

The DCP/88 board has two ‘‘cliffhang- 
ers’’—a term Emulex Persyst uses to de- 
scribe a bracket that fits horizontally over 
the other brackets at the back of the PC. 
Each cliffhanger holds two connectors, so 
you can attach up to three additional PCs 
and a printer. The cliffhangers don’t take 
up slots and won’t really get in the way 
when you try to close the system unit, but I 
suspect most users won’t bother hooking 
them up and will let them dangle behind 
the PC. 

The manual’s section on getting started 
deals with the fundamentals of installation. 
It will surely be a welcome sight to users 
used to manuals that assume you already 
know where to start. You get two separate 
manuals for the DCP/88 card: an installa- 
tion manual with good technical details 
and a diagnostic manual. The diagnostic 
manual is a little out of date, but an up-to- 
date version of the manual is included in a 
file on the diagnostic disk called DCP- 
USER. DOC. 

You should print the helpful README 















file on the emulation disk before installa- 
tion to check for known problems and use- 
ful comments that did not make it into the 
last printing of the manual. The only prob- 
lem with this approach is that the 
README file is not referenced anywhere, 
So it’s all too easy to miss out on this im- 
portant information. 










FILES § The file-transfer capabilities only 
allow screen capture to disk or to the print- 
er. Compared with some of the other prod- 
ucts I tested, this is a primitive way of 
transferring data. Screen images can be 
sent to the printer from the keyboard, but 
capturing to disk requires you to switch to 
local mode with the hot key. You might 
want to use this product with a sophisticat- 
ed PC-to-mainframe application and for- 
get about the built-in file capture capabili- 
ties. 

The keyboard is reconfigurable, and the 
reverse side of the keyboard template gives 
you space to indicate the changed configu- 
ration. I was glad to see that the keyboard 
could be reconfigured because the PA keys 
on the default keyboard configuration did 
not work. I called the vendor, and we de- 
termined that someone had changed the 
keyboard configuration before I tested the 


product. 










MAGAZINE: 


jum FACT FILE 


PC/3270BC 

Emutex Persyst 

3545 Harbor Btvd.; Costa Mesa, CA 92626 
(800) 368-5393; (714) 662-5600 

List Price: DCP/88 board, $t 000; BC Soft- 
ware, $600 

Requires: t28K RAM, one disk drive, DOS 
1.10 or later. 

In Short: A configurable 3270 BSC emula- 
tor that allows other PCs to be connected 
through vendor-supplied boards. Has sim- | 


pte, somewhat primiuve file-transfer capabil- 
ities. 
CIRCLE 545 ON READER SERVICE CARD. 

















BACKS UP PROTECTED 
SOFTWARE. 


Tha backup Insurance you need to 
protect your software Investmant, 
COPY II PC makes a floppy backup of 


MINIMUM 
REQUIREMENTS: 

IBM PC, XT, AT, 256K jr and most 
compatiblas. One or two disk drives. 
128K mamory (all available mamory 


























most protected software quickly and fully supported). 

easily. (We update COPY II PC regu- Call 503/244-5782, M-F, 8-5 (West 
larty to handla new protections; you as == Coast time) with your Sen in hand. 
a registered owner may update at any Orsendacheck for ™ 

time for $15 plus $3 s/h.) $39.95 U.S. plus $3 s/h, $8 overseas. 
RUNS PROTECTED $39.95 

SOFTWARE FROM YOUR 

HARD DISK. Central Point Software, Inc. 







9700 S.W. Capitol Hwy. #100 
Portland, OR 97219 


Central Pont 
INCURPORATED 


Backup utilities also available for the Macintosh, Apple |i, Commodore 64/128 and Atari ST. 






COPY II PC makes uaing your hard 
disk as convenient as it ahould be. No 
longer will you have to keep your floppy 
disk In drive A with soma of the most 
popular business software. Call for 
current list. 



























DOS interface. Then make them 
Leg lad resident and you have PC Tools. 

PC Toois lets you run naarly any DOS 
Put all the most popular disk utilitles command within any other 


(even undelete) together with a powerful running program. Just $39.95 plus $3 s/h. 
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Still Searching? 


What does the 
Bible say? And 





We offer an integrated family of software products that allow you to search the Bible as 
never before. 

With “THE WORD Processor” software (which includes the complete text of the KJV 
or NIV Bible) you can create indexes on key words, phrases, even concepts, as well as 
search, display or print, for just $199.95. Greek and Hebrew Transliterator products 
which include Strong's Concordance are also available. Or choose from a host of other 
exciting Biblical software products available in varying price ranges. 

So if you're still searching, give us a 
call. We’re anxious to show you how 
your PC can help you access your 
Bible as never before. 


Include $3.90 for postage and handling. For Apple, IBM PC, 
Commodore 64, TRS80, Kaypro, CPM 2 2, MS-DOS. 


ESEARCH SYSTEMS 


2013 Wells Branch Parkway, Suite 304 
y Austin, Texas 78728 (512) 251-7541 
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You know I can 
rescue your data. 


wonderful, Peter!” 

UnErase is a power- 
ful utility that lets 
you systematically 
search for lost 
data and retrieve 


and home users have used 

my Norton Utilities” soft- 
ware to restore precious data 
erased or deleted by accident. 
Mr. Kriley of Los Angeles lost 


I t's no secret. Thousands of business 





his thesis and found it using it with a few 

my UnErase™ feature. He simple commands. 
writes: “I owe my degree to It makes The 
Peter Norton.” Computer A life saver for your data. Norton Utilities 
pundit Jim Seymour says the highly ac- 
“Norton has saved my posterior claimed industry standard for 


with UnErase so many times—it's data recovery. 


Now what can I do 
for you every day? 


You don’t lose data every day. so they cannot be altered or erased. 
That's why there’s more to the pack- Wipe File deletes data by file. Wipe 
age than just the UnErase program. Disk clears your entire disk. 

My other utilities perform a wide ther utilities measure avail- 
variety of organizational and main- able file space, test your disk 
tenance tasks that keep your PC for damage, and measure 
organized and your data secure. your computer’s performance. PC 
They have names like List Direc- | Magazine calls The Utilities “Indis- 
tories, File Find pensable’ The New York Times says 







marks speci- Dozens of features keep your data 
fied files in line. Every day. 


The Norton Utilities. Designed for the IBM® PC, PC-AT, and 
ware dealers. Order direct for $99.95 from Peter Norton 


90403. 213-453-2361. Visa and Mastercard welcome. 


=NORTON’ 
UTILITIES 


DATA RECOVERY 
DISK MANAGEMENT 


vs life saver for your data. 


‘Tre Horton Utiimes™ and UnEmar™ are trademaria of Price Neston Computing, lor. ( (380 Peter Norton Computing IBM * is a regnarted trademark af International Busmens Mactunes Corporation 
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and Text “Don’t compute without it” Peter 
Search. File McWilliams (The Personal Computer 
Attribute Book) says “You'll bless this disk: 


DOS compatibles. Available at Computerland and most soft- 


Computing, Inc., 2210 Wilshire Boulevard, Santa Monica, CA 


















EDITOR’S 


ae ee 


Ina category like emulation boards, 
| the products themselves tend to be 

so similar that a few interesting fea- 
tures can go a long way to distin- 
guish one package. In this group, 
Pathway Design's pcPath Commu- 
nications Package was the one that 
caught our eye. 

dts concurrent-sessions capabili- 
ty, rarely seen on a bisync board, is 
areal crowd pleaser. But the quali- 
ty of the rest of the package is im- 

_ pressive as well. We were particu- 
larly impressed by the exceptionally 
lucid and well-designed documen- 
tation. This attention to detail is 


consistent throughout the pcPath 
| Communications Package. | 
Two of the features in local (‘‘hot 
key’’) mode allow you to access help func- 
tions. Standard system help is available, as 
well as user-defined help. User-defined 
help, in conjunction with keyboard 


changes, allows technical people to par- 
tially customize this product to each user’s 
needs, 








































While running the PC Magazine Labs 
tests, I noticed that I could enter alphabetic 
data into numeric fields. I called the ven- 
dor with this problem and found that I was 
using an unreleased version of the emula- 
tion software. This problem should not oc- 
cur with released software. 

Emulex Persyst’s emulation package is 
a good choice for both experienced and in- 
experienced users. Nothing here is too 
technical for novices to cope with, and ex- 
perienced users may enjoy playing with 
multiple stations and keyboard reconfigu- 
rations. —Charles Teets PC 














Bill Harts is a contributing editor of PC 
Magazine. He is the president of Open 
Communications Inc., a Melville, New 
York-based communications consulting 
jirm. Charles Teets is president of TCT 
Consulting, a New Jersey-based PC com- 
munications consulting firm. M. David 
Stone is a frequent contributor to PC Mag- 
azine. 
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m@ PC LAB NOTES: HARD DISK PERFORMANCE @ WINN L. ROSCH 


MORE SPEED FROM 
HARD DISK DRIVES 





By reorganizing your files to optimize the interaction between DOS and the head actuator, 
you can make your system run substantially faster. 


good use, odds are that it’s not as fast 
as it used to be. As soon as you start to 
use it, a hard disk’s performance begins to 
deteriorate, and the more use it gets, the 
more slowly it is likely to respond. Indeed, 
even if it’s brand new, it may not be per- 


I: you've been putting your hard disk to | 


_ forming at its peak efficiency. 





This speed loss can at least be mini- 
mized if you understand why it occurs. In 


| fact, by implementing the suggestions I'll 


be presenting here, you can make your 
hard disk as fast as new—or even faster— 
without lifting a screwdriver. 

Although the problem has a largely me- 
chanical basis, your disk drive is not wear- 
ing out. Disk-drive bearings do not seize or 
bind under normal use; the flying hard disk 
head does not build wind resistance and 
slow down. Rather, the sluggishness that 
hard disks develop is the result of an inter- 
action between software—specifically 
your disk operating system, DOS—and 
the head actuator, the mechanism that 
moves the read/write head of your disk 
drive. Much of the slowdown is a product 
of the way your disk is organized and your 
files are managed by DOS. 

By reorganizing your disk files to opti- 
mize the interaction between DOS and the 
head actuator, therefore, you can make 
your system run substantially faster—so 
much faster that you'll be able to see the 
difference when you load programs or data 
files. In addition, you can use a few more- 
advanced tricks to make your hard disk 
seem to perform faster than its mechanical 
limits would allow. 


FILE SCATTER One major cause of the 
disk speed degradation that occurs as hard 


disks are used is DOS’s method of packing | 


files onto any disk, hard or floppy. While 
the files on your disk vary widely in 
length, DOS divides each one of them into 
a group of fixed-length “‘clusters.”” While 
the precise number of bytes in a cluster 
varies with the disk type. format, and DOS 
version, whether the specific cluster size 
for a given disk is 512 or 8,096 bytes, DOS 
always deals with files packed into stan- 
dardized packets. A single file may thus be 
spread over dozens or even hundreds of 
such clusters. 






PRODUCTIVITY INDEX 




















PC LAB NOTES 
Eliminating fragmentation and using 
caching to improve hard disk 
performance. 
PROGRAMMING/UTILITIES 
Implementing different formats and 
fonts with the EGA. 
SPREADSHEET CLINIC 

Faster loading, title editing, and Gantt 
charts with Lotus’s /-2-3. 

POWER USER 

Importing /-2-3 files into dBase I11, 
and using SideKick in accounting. 
USER-TO-USER 

Finding binary file text, protecting hard 
disks, and reset switches. 

PC TUTOR 

Printing sideways on an Epson. 





The potential slowdown occurs because 
DOS does not require (some operating sys- 
tems do) that the clusters comprising a giv- 
en file be physically contiguous on the disk 
surface. In other words, in order to assem- 
ble the relevant clusters for a file in proper 
sequence, DOS may have to tell the head 
actuator to move the head to many differ- 
ent physical locations on the disk. 


WHO'S ON FIRST = DOS uses a kind of 
map of the clusters on the disk—called the 
file allocation table (FAT)}—to keep track 
of which clusters are used by each file. In 
picking which clusters are to be assigned to 
anew file, DOS versions | .x and 2. x fol- 
low a simple rule: the first available clus- 
ter, the one nearest the beginning of the 
disk, is always the next one used. (DOS 
3.x uses a slightly more complicated algo- 
rithm, but in practice the difference need 
not detain us.) The result is that on a new 
disk, at least, clusters are allocated one af- 
ter another, and all the clusters in a file are 
contiguous. 

When a file is erased, however, its clus- 
ters are freed for reuse. These newly freed 
clusters, being closer to the beginning of 
the disk, will be the first ones DOS 
chooses when another file is to be written 
to disk. (Again, DOS 3.x is not as single- 
minded when some clusters have never 
been allocated, but after the first pass 
through the FAT, it, too, reverts to the 
same principle.) Thus, as DOS fills in the 
holes left by erased files, the clusters as- 
signed to new files may come to be scat- 
tered over several places on the disk sur- 
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face. A file made up of widely scattered 
clusters is said to be ** fragmented." 

While it’s easy for DOS to chain togeth- 
er a sequence of different clusters, frag- 
mented files are a nightmare for the disk 
drive. The read/write head jumps all over 
the disk. shuttling between scattered clus- 
ters. Every head motion wastes time, and 
the more scattered the clusters are, the 
more slowly the drive performs. While the 
problem of fragmentation is somewhat al- 
leviated in DOS 3. x, it invariably happens 
in the course of hard disk use. 

To add to the problem, fragmentation 
also makes recovery of inadvertently 
erased files (using programs such as The 
Norton Utilities) chancier or even totally 
impossible. To find erased data, those pro- 
grams look at the file allocation table and 


select the first available cluster as their | 


most likely candidate for recovering next. 
When clusters are sequential, this method 
works. When the clusters of a file were 
scattered before it was erased, however, 
the guesses made by file recovery utilities 
are often wrong. 

Although most file recovery programs 
allow you to use a manual mode to select 
the elustcrs to be undeleted, in whieh you 


preview the text contained in the file, this | 


method is usually unsuccessful for nontext 
files. Seattcring the clusters of a program 
ean thus make it unrecoverable. 


BACKUP’S HIDDEN BENEFIF Con- 
siderations both of speed and recoverabili- 
ty argue that it is best if all the clusters that 
constitute a file be contiguous, as they are 
when writtcn to a new (or newly format- 
ted) hard disk. Although DOS itself pro- 
vides no built-in method for rearranging 
clusters into a continuous sequence, you 
can do the job yourself, either by using 
special software (see sidebar **Fine-Tun- 
ing Your Hard Disk’’) or by using your 
hard disk backup system (streaming tape, 


cartridge disk, or floppy disk) to back up| 


and restore your hard disk files. 

The first alternative is easier and faster 
and doesn’t require your continued atten- 
tion, as does backup to floppy disks, for 
example. The second alternative, of 
course, gives you a backup copy of your 


| data—one you might never have made. 


(Human nature being what it is, most peo- 
ple don't think about the importance of 
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FINE-TUNING YOUR HARD DISK 


Cluster reorganizers improve file-access speed 


without disk backup. 


wo commercial programs reorga- 

nize the clusters of disk files and 
make them contiguous to speed disk ac- 
cess without the need for backing up and 
restoring disk files. Both programs use 
essentially the same methods to achieve 
their results: they temporarily copy clus- 
ters to a free space on the disk, free up 
contiguous clusters, then copy the files 
back to the contiguous clusters. Thus 
both programs require at least some free 
disk space to operate, and both run faster 
when more disk space is available. 

Disk Optimizer, from SoftLogic Solu- 
tions, includes four functions. One effi- 
ciently reallocates clusters to make files 
contiguous on your hard or floppy disk. 
An analysis function helps determine 
when such a reorganization is advanta- 
geous. The program package also in- 
cludes a file security system that will lock 
files so that other people cannot pry into 
them (and, of course, unlock them so you 
can use the files) as well as a byte editor 
that allows you to modify any byte any- 
where on your disk much faster and more 
conveniently than with DEBUG. 

Disk Optimizer has a well-written, 
typeset manual that's clear enough even 
that novices should have no problem 
with the program. Its only limitation is 
that it cannot handle subdirectories more 
than 30 levels deep. In practice, that 
should prove to be no limitation at all. 


CLUSTER-CONTIGUOUS FILES 
Disk Organizer, abbreviated DOG by its 





creator, G. Allen Morris III, goes beyond | 


data backup until after they’ ve lost the con- 
tents of a hard disk for the first time.) 


THE BACKUP ALTERNATIVE If you 
opt for the backup technique, the crucial 
point is to make the backup copy of your 
hard disk one that will be restored file by 
file rather than as a disk image or ‘*mirror”’ 
copy. The DOS COPY *.* command does 
this automatically. COPY will not auto- 


| matically back up files in subdirectories, 


Disk Optimizer in allowing you to fine- 
tune your hard disk. It also allows you to 
specify how to arrange the cluster-con- 
tiguous files on your disk. Thus, you can 
put DOS commands and your most-of- 
ten-used applications as close to the FAT 
as possible to minimize head movement. 

DOG has four operating modes: one 
for quick disk clean-ups; one that puts 


‘files and their clusters in the same order 


that they are found in your disk directory; 
one that packs files contiguously but in 


| the same order that they were originally 


on the disk; and one that puts ail the files 
that were originally contiguous as close 
to the FAT as possible. 

These contiguous files are the ones 
that change the least, so this mode helps 
further speed disk performance. You can 
override DOG’s selection of which files 
to pile next to the FAT by specifying a 
specific way of organizing specified files 
in a special command file. 

The principal limits to DOG are a 
maximum of 32,000 clusters on the disk 
(well in excess of the number on any 
standard DOS disk) and 2,000 files in 
any single directory. 

DOG is available as shareware. The 
author allows an evaluation version of 
the program to be distributed free, typi- 
cally by computer clubs and bulletin 
boards. If you like the program, send 
money to the author. The manual is dis- 
tributed on disk with the program and is a 
bit rough, or ‘‘ruff,”’ according to its au- 
thor. Nevertheless, DOG is a faithful 
companion.—Winn L. Rosch 





however (you must use CHDIR to get at 
them), and if you're backing up to floppy 
disks, COPY is limited to what you can put 
on one disk. If you have 30 files in a sub- 
directory and only the first 5 will fit on a 
single floppy, you're going to be typing a 
lot of individual filenames to back up the 
remaining 25. The way to get around this 
is to use special-projects editor John Dick- 
inson’s BAC.COM utility (Programming, 
PC Magazine, Volume 4 Number 17), 
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FREE SOFTWARE, ANYONE? 
Utilities for driving your hard disk harder from PC 


Magazine's IRS. 


he best software isn’t always the 

costliest, especially in the case of 
programs written for PC Magazine and 
available through our Interactive Reader 
Service. Designed to improve upon DOS 
commands, these programs will make 
your software and hardware less trouble- 
some and more versatile. For the price of 
a phone call, you can download the pro- 
grams directly. (The programs can also 
be keyed in directly from the proper issue 
of PC Magazine.) 

Here is an overview of some of the 
programs that are especially helpful at in- 
creasing your hard disk’s efficiency: 

VTREE (Programming/Utilities, PC 
Magazine, Volume 4 Number 22) does 
what the DOS command TREE should 
have done originally; it visually displays 
the tree structure of your hard disk’s sub- 
directories. 

CACHE (Programming, Volume 4 
Number 16) creates a disk-cache system 
that effectively replaces mechanical 
drives with an on-line cached pseudo- 
RAMdisk. 

SWEEP (Programming/Utilities, 
Volume 4 Number 23) runs your DOS 
commands through all the subdirectories 
on a hard disk. For example, SWEEP 
DEL *.BAK deletes backup files from 
every subdirectory. 

PUSHDIR and POPDIR (Program- 


which you can download by modem (no 
charge) from our Interactive Reader Ser- 
vice at (212) 696-0360 or type in from the 
magazine. BAC.COM allows you to 
change disks as required during the copy- 
ing operation. Just have a supply of for- 
matted blank disks ready when they are 
called for. The only real limitation on us- 
ing COPY *.* or BAC.COM is that no 
single file can exceed the 360K-byte limit 
(1.2 megabytes if you use an AT’s drive 
A:) of a floppy disk. 

If you want to back up subdirectories as 
you go or you need to back up files larger 
than a single floppy can hold, you can use 
the DOS BACKUP utility. Apart from the 





ming/Utilities, Volume 5 Number 10) 
act together. PUSHDIR accesses a pro- 
gram in any subdirectory from any sub- 
directory; when you are finished, POP- 
DIR returns you to the original 
subdirectory. 

NO.COM (Programming/Utilities, 
Volume 5 Number 9) acts on all files but 
the ones specifically excluded. For ex- 
ample, NO *.BAS DEL *.* deletes all 
but your BASIC files; NO *.COM NO 
* EXE DIR lists all but your .COM and 
EXE files. 

ATTR.COM (Programming/Util- 
ities, Volume 5 Number 11) alters file at- 
tributes. Using this, you can create read- 
only files, hidden or system files, and 


more. 

DISKSCAN (Programming/Utilities, 
Volume 5 Number 8) checks your hard 
disk and warms you when bad sectors be- 
gin to form, giving you time to save what 
has to be saved. 

To get these programs using a mo- 
dem, call the IRS at (212) 696-0360, us- 
ing 1,200 or 300 bits per second, with 8 
data bits and } stop bit, no parity. If you 
don’t get through at first, keep trying (set 
your communications program to auto- 
redial). Even with 18 lines, not all calls 
get through the first time. Also, all calls 
go in through the same line; don’t try di- 
aling one number higher.—David Gray 





time involved, this has the disadvantage 
that until restored, the files backed up us- 
ing BACKUP can’t be read directly. In- 
deed. if the floppy disks onto which you’re 
backing up (which must be formatted, but 
need not be blank) themselves contain me- 
dia flaws, your BACKUP files may not 
even be RESTOREable. If you use the 
DOS BACKUP and RESTORE facilities, 
therefore, 1 recommend that you make 
more than one BACKUP copy. Allow 25 
formatted floppies per 10 megabytes of 
hard disk. 

Before you use any backup procedure, 
however, you should remember to unin- 
stall any copy-protected software, follow- 


| After: 





I es 


Adds New Life to 
Your Old Printer 


ABCDEFGabcdef 
ABCDEFGabcdef 





Before: 


With LETTRIX™ your EPSON, 
Okidata, Gemini, Panasonic, 
IBM Graphics or ProPrinter 
prints Jetter-quality text 
directly from ali software. 


“lettrix belongs in your 
software library. it produces 
output that is really quite 
remarkable. Lettrix is also 
extremely easy to use. Even 


| the program’s documentation 





is a pleasure.” - PC_MAGAZINE 


LETTRIX resides in memory 
between your software and 
printer, responding to al} 
printer codes. This ad is an 


| actual-size LETTRIX sample. 


Roman Broadway 
ask dvamue WESTERN 
thALeW Old English 
Courier BEEBLOKE 
BANKER Art Deco 
Gothic Engraved 
Espanol OUTLINE 
Frangais Prestige 
Pyccku Folio 
‘EAAMviKog = ORATOR 
nMwaway OCR-A 
Print ali IBM PC characters: 
rr) au du kK 
—+u—] = bie 
4 | ats ax | net. 


or design your own lettersl 
LETTRIX includes all of the 
typefaces above for $9 8:22: 
Call now toll-free 

with your MC or VISA card: 


(800) 351-4500 


In CT. dial (203) 624-0000, 
Call for a free print sample. 
For IBM PC, XT, AT with 60Kb 
free memory and any display. 


HAMMERLAB CORPORATION 
938 CHAPEL STREET 
New HAVEN, CT 06510 
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later. 

In Short: A comprehensive collec- 
tion of more than 35 utilities, includ- 
ing all the basics plus useful pro- 
grammers’ tools like switching video 
pages. Selected as Editor’s Choice 
(sce Extending DOS's Utility,” PC 
Magazine, Volume 5 Number 9). 
Not copy protected. 

CIRCLE 638 ONREADERSERVICECARD _ 


XTREE, Version 2.0 

Executive Systems Inc. 

15300 Ventura Blvd.. #305 
Sherman Oaks, CA 91403 

(800) 634-5545 

(818) 990-3457 

List Price: $49.95 

Requires. 192K RAM. DOS 2.0 or 
later. 

In Short: XTREE allows you enor- 
mous flexihility in using its file-man- 


easy enough for novices. Selected as 
Editor’s Choice out of a field of 16 
(see *Extending DOS’s Utility,” PC 
Magazine, Volume 5 Number 9). 
Not copy protected. 

CIRCLE 637 ON READER SERVICE CARD __ 


MENUING SYSTEMS 

PreCursor, Version 2.0 

‘The David L. Aldridge Co. Inc. 

340 Town and Country Village 
Houston. TX 77024 

(713) 464-7465 

List Price: $69.95 

Requires: 64K RAM, DOS 2.0 or 
later. 

In Short: Automates menu design 
and offers printer setup, predetined 
DOS commands, and auditing of 
time spent in applications. PreCurser 
és an excellent program with truly 
useful features. Selected as Editor's 
Choice (see **Menu Generators: 
DOS Made Easier,”"” PC Magazine, 
Volume 5 Number 11). Not copy 
protected. 

CIRCLE 638 ONREADER SERVICECARD_ 








agement operahions. while remaining | 


In Short: Norton Commander al- 
lows a user to jump through the disk. 
execute files by pointing (with mouse 
or cursor), and perform “sweep” 
functions such as moving and copy- 
ing files or hrowsing through groups 
of files. Not copy protected. 





Direct Access, Version 4.0 

Delta Technology Intemational 

P.O. Box 1104 

Eau Claire, WI 54702 

(715) 832-0958 

List Price. $89.95 

Requires: 128K RAM. DOS 2.0 or 

later. 

In Short: Direct Access has all the 

features you'd want, and they all 

work well. Among other assets. it ex- 

tends DOS‘s batch processor and pro- 
| duces usage reports. Selected as Edi- 
tor’s Choice (see **Menu Generators: 
DOS Made Easier.’* PC Magazine, 
Volume 5 Number I 1}. Not copy 
protected. 
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Hard Desk, Version 1.0 

Modtech 

10933 Crabapple Rd. 

Roswell. GA 30075 

(800) 223-6250 

List Price: S95 

Requires: 128K RAM. DOS 2.0or 

later. 

In Short: While Hard Desk is pri- 

marily a menu generator. it includes a 

file manager, a macro facility, acut- 

and-paste facility, and a means of ap- 

pending descriptions to the filenames 
| inadirectory. Its easy to install and 

use. but it suffers from a 15-entry 

limit. Not copy protected. 
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In Short: Primarily a menu genera- 
tor and batch builder, /dir is intended | 
for users who already have extensive 
batch files. Not copy protected. 

CIRCLE 611 ONREADERSERVICECARD__ 


Pathminder, Version 3.0 
Westlake Data Corp. 

P.O. Box I711 

Austin, TX 78767 

(512) 474-4666 

List Price: $39.95 

Requires: 256K RAM. DOS 2.00r 
later. 

In Short: A 4K program with 
enough features to make other utili- 
ties superfluous. Not copy protected. 
CIRCLE 610 ON READER SERVICE CARD. 


FILE RECOVERY 

The Norton Utilities, Version 3.1 
Peter Norton Computing Inc. 

2210 Wilshire Blvd.. #186-D 
Santa Monica, CA 90403 

(213) 826-8032 

List Price; $99.95 

Requires: 64K RAM, one disk 
drive, PC-DOS. 

In Short: A collection of DOS utili- 
tres featuring both a quick UnErase 
utility and a more extensive file-re- 
covery method. It's still the best (see 
“Norton Utilities: Still the Best?’ 
PC News. page 54. PC Magazine. 
Volume 5 Number 3). Not copy pro- 
tected. 
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File Recavery System 

Brown Bag Software 

2105 S. Bascom Ave 

Campbell. CA 95008 

(408) 559-4545 

List Price: $69.95 (copy protected); 
$89.95 (not copy protected). 
Requires: 128K RAM, one disk 
drive. DOS. 

In Short: File recovery combined 
with drive management and control 
functions. Optional copy protection. 
CIRCLE 631 DN READER SERVICECARD _ 
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ReA= C= Pele lsk 
EXTENDED DOS SERVICES Norton Commander Idir, Version 3.5 PC Tools, Version 2.0 
| DOS2ools, Version 2.1B Peter Norton Computing Inc. Bourbakt Inc. Central Point Sottware 
E-X-E Software Systems 2210 Wilshire Blvd.. #186-D 615 W. Hays St. 9700 SW Capitol Hwy., #100 
8855 Atlanta, #298 Santa Monica, CA 90403 Boise, ID 83702 | Portland, OR 97219 
Huntington Beach, CA 92646 (213) 826-8032 (208) 342-5849 | (503) 244-5782 
(714) 662-2535 List Price: $75 List Price: $95 \ List Price: $39.95 
| List Price: $99 Requires: 256K RAM; hard disk Requires: 192K RAM. DOS 2.0or — Requires: 128K RAM (64K RAM 
Requires: 128K RAM. DOS 2.0 or preferred. later. | for RAM-resident mode). one disk 


drive, DOS 2.0 or later. 

In Short: RAM-resident utilities 
similar to The Norton Uniines. The 
package also provides a menu-driven 
DOS shell for simplifying disk man- 
agement. PC Tools now has full sup- 
port for the 32-inch drive. Not copy 
protected. 

CIRCLE 630 ON READER SERVICE CARD. 


FILE PATH FINDERS 
EasyPath 

Polygon Software Corp. 
330 Seventh Ave. 

New York, NY 1000] 

(212) 967-2424 

List Price: S100 

Requires: DOS 2.0 or later. 


| In Short: A powertul and diverse 


program that is designed pnanarily for 
the experienced user. Not copy pro 
tected. 

GIRGLE 628DN READER SERVICE CARD 


FilePath, Version 3.03 

SDA Associates 

P.O. Box 36152 

San Jose. CA 95158 

(408) 281-7747 

List Price: $37.50 

Requires: 64K RAM. one disk 
drive, DOS 2.0 or later. 

In Short: FilePath finds nonexecuta- 
ble files located in another directory. 
Not copy protected. 
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File Facility 

IBM Personaily Developed Software 
P.O. Box 3280 

Wallingford. CT 06494 

(800) IBM-PCSW 

List Price: $19.95 

Requires: DOS 2.0 or later. 

In Short: File Faciliey extends the 
power of the PATH command to read 
and write files to any drive or directo- 


ry. Not copy protected. 
CIRCLE G27ONREADERSCAVICECARD | 
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SmartPath, Version 1.1 
Software Research Technology 
2130 S. Vermont 

Los Angeles, CA 90007 

(213) 737-7663 

List Price: $29.95 

Requires: DOS 2.0 or later. 

In Short: SmartPath extends the 
DOS command PATH 80 as to be 
able to find any type of file in any di- 
rectory. Not copy protected. 
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BACKUP SOFTWARE 
Backtrack, Version 2.0 

Tallgrass Technologies Corp. 

11100 W. 82d St. 

Overland Park, KS 66214 

(401) 274-0393 

List Price: $129 

Requires: 256K RAM, hard disk 
drive, floppy or additional hard disk 
drive. 

In Short: Backtrack allows different 
configurations and times for backup 
operations, but it tends to be space 
hungry. Copy protected for all ver- 
sions made prior to July 15. 

CIRCLE @28 ON READER SERVICE CARD __ 


Take Two, Version 1.05 

United Software Security Inc. 

8133 Leesburg Pike, #800 

Vienna, VA 22180 

(800) 892-0007 

List Price: $165; copy-protected 
version, $115 

Requires: 128K RAM, hard disk 
drive, floppy disk drive. 

In Short: One of the best menu-driv- 
en backup programs. Take Two offers 
speed and a variety of options. Op- 
CIRCLE €24 ON READER SERVICE CARD. 


Jet, Version 3.3 

Tall Tree Systems 

1120 San Antonio Rd. 

Palo Alto, CA 94303 

(415) 964-1980 

List Price: $60 

Requires: 128K RAM, two floppy 
disk drives. 

In Short: A command-driven trans- 
fer utility that comes with the Jet- 
Drive RAMdisk. Jet offers flexibili- 
ty, reliability, and unique backup 
options. Not copy protected. 
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DataCare, Version 1.5 
Ellicott Software Inc. 
3777 Plum Hill Ct. 
Ellicott City, MD 21043 

(301) 465-2690 

List Price: $99 

ag 128K RAM, DOS 2.0 or 


pe ee 
backup program offers three very 
useful utilities. Not copy protected. 
CIRCLE 022 ON READER SERVICE CARD. 


KeepTrack Pius, Version 1.1B 
The Finot Group 

2390 El Camino Real, #3 

Palo Alto, CA 94306 

(800) 628-2828, ext.700 

(415) 322-6161 

List Price: $79, plus $5 postage and 
handling 

Requires: 256K RAM, hard disk 
drive, floppy disk drive. 

In Short: Combines backup and ex- 
tended DOS services with an easy-to- 
use interface. Not copy protected. 
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TEXT RETRIEVAL SYSTEMS 
INSIGHT, Version 2.02 

Pearisoft Inc. 

P.O. Box 638 

Wilsonville, OR 97070 

(503) 682-3636 

List Price: $95 

Requires: 256K RAM, two disk 
drives, DOS 2.0 or later. 

In Short: This information retrieval 
system finds documents by word, 
phrase, or matching letter combina- 
tion. INSIGHT is an elegant, worth- 
while product. Not copy protected. 


CIRCLE 620 ON READER SERVICE CARD 


Electra-Find 

O'Neill Software 

P.O. Box 26111 

San Francisco, CA 94126 
(415) 398-2255 

List Price: $52 


| Requires: One disk drive; with DOS 


2.x, 64K RAM; with DOS 3.0 or lat- 
er, 96K RAM. 

In Short: A text-retrieval system that 
works on existing ASCII files with- 
out indexes or special formatting. 
Not copy protected. 
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FY] 3000 Plus 
Software Marketing Associates Inc. 
4615 W. Bee Caves Rd. 

Austin, TX 78746 

(512) 327-2882 

List Price: $395 

Requires: 128K RAM, two 390K 
floppy disks or hard disk. 

In Short: An updated version of an 
old reliable, FY? 3000 Plus indexes 
text files and locates documents 
based on word searches. Not copy 
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ZyINDEX Professional 

ZyLAB Comp. 

233 E. Erie St. 

Chicago, IL 60611 

(312) 642-2201 

List Price: $295 

Requires: 256K RAM, one disk 
drive, DOS 2.0 or later. 

In Short: A lexical file manager that 
performs word-oriented searches on 
text files produced by word proces- 
sors or on spreadsheet or database 
print files. Not copy protected. 
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MISCELLANEOUS 

SmartNotes, Version 1.1 
Personics Corp. 

2352 Main St., Bldg. 2 

Concord, MA 01742 

(617) 897-1575 

List Price: $79.95 

Requires: 90K RAM in addition to 
DOS and other programs. Most use- 
ful when running on machines with 
256K RAM or more. 

In Short: Memory-resident utility 
that enables you to annotate any 
screen or file, including directory 


listings, much as you would use Post- 


its on paper. Similar to Nove-t but 
not limited to /-2-3. Not copy pro- 
tected. 
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Lightning, Version 4.2 
Portable a 


heey time Blvd., #206 
Daltas, TX 75229 

(214) 351-0564 
List Price: $49.95 (copy protected); 
$89.95 (not copy ) 
aes 256K RAM, DOS 2.0 or 


ral 2 nantes 
times with disk-caching capability. 
Works well when cache size is larger 
than the average with which the pro- 
gram is working. Copy protection 
optional 
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Disk Optimizer 

SoftLogic Solutions Inc. 

530 Chestnut St. 
Manchester, NH 03101 

(800) 272-9900 

List Price: $49.95 

asda 128K RAM, DOS 2.0 or 


re 
files are stored contiguously, This 
minimizes thé amount of head move- 
ment, resuiting in faster disk access- 
es. Copy protected, 
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Disk Organizer 

Soft GAMs Software 

G. Allen Morris Ill 

1411 10th Ave. 
Oakland, CA 94606 

List Price: Available free; $20 li- 
cense fee requested 
Requires: DOS 2.0 or later. 

In Short: A program that will opti- 
mize the placement of individual files 
to minimize disk drive head move- 
ment. Not copy protected. 

CIRCLE G13 ON READER SERVICE CARD _ 


Flash 
Software Masters 
6223 Carrollton Ave. 

i is, IN 46220 
(317) 253-8088 
List Price: $49.95 
Requires: 128K RAM, DOS 2.0 or 
later. 
In Short: A disk-caching program 
that makes use of regular system 
RAM; has the ability to keep certain 
data permanently in the cache. Not 
copy protected. 


CIRCLE 612 ON READER SERVICE CARD 
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YOUR HARD DISK 


aintaining a hard disk is like keep- 
ing up a house: you have to clean 
it, insure it, and try to increase its value. 
To accomplish those tasks, you need 
proper tools; on a hard disk, tools trans- 
late to utilities. While DOS and a bit of 
ingenuity can get you by (as explained in 
Winn L. Rosch’s ‘*‘More Speed from 
Hard Disk Drives’’), extra tools never 
hurt, and the more specialized the tool, 
the greater the increase in productivity. 
Here is a summary of products that 
help you optimize the utility and perfor- 
mance of your hard disk. They don’t 
make the disk work faster, but you 
do—you’re better organized and more in 
control. Because of the abundance of 
products, we’re mentioning only some of 
the best examples in each category. 


BACKUP Backup is the only absolute- 
ly ni task. Your work is useful 
only if it’s accessible. If the drive goes 
down and you have no up-to-date back- 
ups, you go down also. 

There are two basic types of backup 
software: transfer utilities and backup/re- 
store programs. (For a complete round- 
up, see ‘Software Safety Nets for Hard 
Disk Data,’’ PC Magazine, Volume 5 
Number I4.) Transfer utilities work 
much the same as the DOS COPY com- 
mand: You call the utility, designate the 
source and target from the command 
line, and follow any on-screen instruc- 
tions that appear. Because the utility is 
transferring the files, backup and restore 
operate in the same manner. Tall Tree 
Systems’ Jet, a utility within the JetwDrive 
RAMdisk package, is more than repre- 
sentative, offering reliability, power, and 
flexibility. 

If you prefer menu-driven software, 
you should investigate the dedicated 
backup and restore programs. Unlike 
most transfer programs, backup pro- 
grams automate much of the process, in- 


PRODUCTIVITY 


GET THE MOST FROM 


cluding such procedures as searching for 
newly created or updated files, request- 
ing the insertion of a specific tape or disk 
volume, and keeping a log of each ses- 
sion. Two of the programs PC Magazine 
thought highly of in the Volume 5 Num- 
ber 14 roundup are United Software Se- 
curity’s Take Two and Ellicott Soft- 
ware’s DataCare. If your system 
includes two floppy drives, you might 
want to look into Tallgrass Technologies 
Corp.’s recently unprotected Backtrack. 
It is the only backup program that allows 
background processing. 

(For more on the fundamentals of disk 





= If the drive goes 
down and you have no 
up-to-date backups, 
you go down also. 


backup, see “‘No Backups Means Going 
in Reverse,’” PC Lab Notes, PC Maga- 
zine, Volume 5 Number 11. Tape back- 
up units were reviewed in Volume 5 
Number 3 and Volume 5 Number 13.) 


RECOVERY PROGRAMS It is very 
easy to use the DOS DEL command with 
wildcards and then realize you erased 
half a dozen vital files. That’s where file 
recovery programs come in. While the 
selling point of these programs is file re- 
covery, they also include tools for view- 
ing and changing files, finding files, 
searching for strings in text files, and 
wiping out—permanently eras- 
ing—files. 

If you can have only one recovery pro- 
gram, The Norton Utilities is the one to 
get. It was not only rated the best overall 





Path finders, extended DOS services, recovery utilities, and menuing systems help you 
navigate through your disk. But time savers for some are time wasters for others. 


in arecent article (see PC News, page 54, 
“Norton Utilities: Still the Best?’’ PC 
Magazine, Volume 5 Number 3), but it 
also has the advantage of being the stan- 
dard; when you've lost a file, you can 
usually get the help of a coworker or 
friend to guide you through the recovery 
process. Other utilities in The Norton 
Utilities package are a boon to hard disk 
users: File Find locates a file anywhere in 
your hard disk as long as you know at 
least part of the file name; Text Search 
helps you locate a file if you can remem- 
ber a phrase in the file; Disk Test tests a 
disk for damage and marks bad sectors so 
that they can’t be used; Directory Sort re- 
organizes directories by file size, name, 
extension, or date. Your disk doesn’t 
work faster, but you do. 

Another well-thought-of recovery 
program is Central Point Software’s PC 
Tools. It combines Norton-like utilities 
with extended DOS services. 


EXTENDED DOS SERVICES Ex- 
tended DOS services are those utilities 
Microsoft and IBM should have included 
with the disk operating system. They 
help you organize and maintain your di- 
rectory hierarchy by simplifying the 
housekeeping process with MOVE and 
TAG commands and easing the transi- 
tion into subdirectory use with graphics 
trees. Among the best (see ‘‘Extending 
DOS’s Utility," PC Magazine, Volume 
5 Number 9) are Executive Systems’ 
XTREE and E-X-E Software Systems’ 
DOS2ools. The former combines a visu- 
al approach with control sequence com- 
mands to provide exceptional power and 
flexibility. The latter comes with tools 
for the system and program developer. 


MENUING SYSTEMS If you need to 
standardize the interface on the comput- 
ers in your company, you might consider 
Peter Norton’s new Norton Commander, 
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Westlake Data Corp.’s Pathminder, and 
Bourbaki’s /dir. While they primarily 
extend DOS’s commands, they also pro- 
vide menus for easier access to your ap- 
plications. 

If you need a full-fledged menu gener- 
ator, there are Delta Technology Interna- 
tional’s Direct Access and The David L. 
Aldridge Co.'s PreCursor. Both of these 
packages provide menus, relatively easy 
installation, and a means to track usage 
without imposing obstacles that slow up 


vity. 

Not everyone finds menuing systems 
a benefit. For more-experienced users, 
the extra layer of insulation between you 
and the applications programs you want 
to run may slow you down in the long 
tun. Think of menuing systems as train- 
ing wheels. 


PATH PROGRAMS The DOS PATH 
command lets you execute program 
(.COM and .EXE) files and batcb 
(.BAT) files from any directory in your 
PC, even if the file isn’t in the current di- 
rectory. Commercial path programs ex- 
tend that ability to all programs, includ- 
ing those requiring overlay or belp files 
(WordStar, for instance). 

Path utilities wait for a program to call 
an auxiliary file and then go out and lo- 
cate it. 

Using a path program requires disci- 
pline, though. Because you can suddenly 
run, for example, WordStar in any direc- 
tory, you will be creating files in that di- 
rectory. Patb programs aren’t smart 

to know that even though you're 
in your \123 subdirectory, you really 
want your WordStar memo to be in your 
\TEXT subdirectory. So you have to re- 
member to move the file when you are 
finished. A future PC Magazine article 
will look into patb programs. In the 
meanwhile, you might consider SDA 
Associates’ FilePath, IBM’s File Facili- 
ty (a bargain at $19.95), and Software 
Research Technology's SmartPath. 


DISK CACHING There are two ways 
you can speed disk input and output: by 
using caching programs and by optimiz- 
ing the file storage. 


A cache program, sucb as Software 
Masters’ Flash or PC Magazine's own 
CACHE, will speed access time because 
the processor is actually reading and 
writing to RAM rather than disk. But 
data can be lost if the cache is not flushed 
before you power down. 

An optimizer speeds access time be- 
cause it remaps your files in contiguous 
sectors—the constant erasing and creat- 
ing of files fragments files—and when 
your applications need to read_a file the 
drive does not have to jump to different 
sectors. While you can remap your hard 
disk by backing up your files, reformat- 
ting the drive, and then restoring the 
files, dedicated programs such as Soft- 
Logic Solutions’ Disk Optimizer and Soft 
GAMs Software’s Disk Organizer 
(DOG) simplify the process. 


ON-SCREEN NOTES DOS allows 
only 11 characters to label a file. Pro- 
grams such as Personics Corp.'s Smart- 
Notes and Modtech’s Hard Desk let you 
append longer on-screen comments 
about files for additional information. 
SmariNotes (see PC News, page 46, 
‘‘SmartNotes: Like Electronic Post-Its,’’ 
PC Magazine, Volume 5 Number 13) 
has broader applications, such as ex- 
plaining cells in a spreadsheet, but it also 
works well in hard disk directories. 





CATALOG PROGRAMS It is always 
nice to be able to archive your least-used 
data files and still maintain, on your hard 
disk, a record of their existence, con- 
tents, and location. One method is to use 
a catalog program, such as DISKCAT-5, 
which allows you to archive to off-line 
storage while still maintaining a log on- 
line. If you work mainly with docu- 
ments, information-retrieval programs 
such as Electra-Find, FY! 3000 Plus, 
and PearlSoft’s IN.SIGHT are essential 
for hard disk users. They maintain an in- 
dex and a catalog of all your documents 
whether off- or on-line while providing 
access to their contents within a few key- 
strokes. —Vincent Puglia 


Vincent Puglia is a frequent contributor 
to PC Magazine. 








ing the manufacturers’ instructions. The 
BACKUP/RESTORE process can often 
render such software (Lotus’s /-2-3, for 
example) unusable if you don’t. This is yet 
another reason why copy-protection 
schemes are falling into such disfavor. 


A CLEAN SLATE Just to be safe, you 
may want to make two backups of your 
data (especially if you use the DOS 
BACKUP program) because the next 
step—optional but recommended—is to 
reformat your hard disk. The formatting 
process wipes the disk clean of your origi- 
nal files and gives DOS an effectively new 
disk on which to restore your files. 

The very idea of reformatting is fright- 
ening when you have megabytes on the 
line, but if you have adequate file backup 
and have safely uninstalled any copy-pro- 
tected software, it should cause no prob- 
lems. When DOS formats a disk, it auto- 
matically finds any bad clusters and flags 
them so that they will not subsequently be 
used for reading and writing data. As a 
double check, if you have the Advanced 
Diagnostics Disk (which does not come 
with DOS but is part of the $195 IBM 
Hardware Maintenance and Service man- 
ual for your PC, XT, or AT), you may 
want to perform a ‘‘surface analysis’ at 
this point. Alternatively, The Norton Utili- 
ties contains a disk-checking program, or 
you can use Charles Petzold’s DISK- 
SCAN program (Programming/Utilities, 
PC Magazine, Volume 5 Number 8, also 
available by modem from PC Magazine's 
IRS). 

Once your hard disk is reformatted, 
simply copy all your files back to it using 
your backup system’s file-by-file restora- 
tion option. During the restoration pro- 
cess, all files will be copied back to your 
disk so that their clusters are contiguous. If 
you used the DOS COPY *.* or the BAC 
.COM process, file-by-file restoration is 
assured. (Only ‘‘mirror image”’ tape back- 
up systems will not automatically restore 
the previously scattered clusters in the de- 
sired contiguous fashion.) You'll immedi- 
ately notice that disk access is faster. 


THE COMMERCIAL ROUTE Com- 
mercial disk-optimizing software will re- 
arrange clusters without backing up. These 
programs work by temporarily copying 
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data from one area of the disk to another, 
freeing up a contiguous area of clusters and 
copying the data back to the newly freed, 
contiguous clusters. At least one copy of 
your data is always recorded on the disk, 
and so you don’t risk losing anything if the 
power fails or the system crashes during 
the optimization process. 


ORGANIZATIONAL EFFICIENCY To 
get the utmost in disk performance within 
the limits imposed by the head-actuator 
mechanism, you need to go a step beyond 
simply ensuring contiguous file clusters. 
You may want to organize the order in 
which your disk files are arranged so that 
your normal daily usage requires mini- 
mum head movement. This means copy- 
ing back the most-used files first (where 
they’re closest to the FAT) and assuring 
that you have a proper BUFFERS= x entry 
in your CONFIG.SYS file. 

If you’re unfamiliar with this last, 
CONFIG.SYS is a file you can create and 
modify with an ordinary ASCII-style word 
processor (EDLIN, WordStar [in its non- 
document mode], and XyWrite are good 
examples), to which DOS looks during 
boot-up before it even gets to your AU- 
TOEXEC.BAT file. A line (it could be the 
only one) in this file, BUFFERS =x (x may 
be any number from | to 99), tells DOS 
how much of its memory should be devot- 
ed to instant-access information— 
such as the list of clusters in the FAT that 
constitute your file. Each buffer is 528 
bytes long, and unless you change its val- 
ue, the DOS default is 2 (1 ,024 bytes) or 3 
(for the AT). The easiest way to see how it 
affects the speed of your hard disk’s ac- 
tion, however, is to start by setting BUFF- 
ERS=1. (When you make any change in 


the CONFIG.SYS file, you have to reboot | 
with Ctrl-Alt-Del before the change takes | 


effect.) 

With BUFFERS=1, time how long it 
takes to load a fairly substantial-size pro- 
gram and—just as important—watch the 
red light on your disk drive flicker. In- 
crease to BUFFERS=5, then 10, and so 
on, and you'll see how much faster your 
program loads and how much less head ac- 
tivity (the red light) is required. There is a 
point at which adding more buffers will ac- 
tually slow down operations slightly, and 
the nature of the programs you use regular- 





PRODUCTIVITY 


DISK CACHES IMPROVE ON BUFFERS 


Software Masters’ Flash and Portable Computer 
Support Group’ s Lightning speed up disk access. 


ecause DOS uses its disk buffers in- 

efficiently, you can speed up disk in- 
put and output operations by using spe- 
cial programs that temporarily store or 
cache data read from your system’s disk 
drives. These programs keep the most- 
often-used information from your disk 
drive in memory the longest to keep the 
chances that data can be retrieved elec- 
tronically (rather than mechanically from 
the disk) as high as possible. As you use 
them, these programs get faster because 
the cache gradually fills with the disk in- 
formation in greatest demand. 

Flash, from Software Masters, allows 
you to set aside as much regular system 
memory as you want for disk caching. 
The system can be installed at any time, 
hot just when you boot up (as loading a 
BUFFERS command requires), and, as 
long as Flash is the last memory-resident 
program you install, it can be removed 
without rebooting. 


Flash features a special status display, | 


help screens, a high-priority mode that 
keeps certain disk sectors permanently in 
the cache, and the ability to lock out any 
additional data from being added to the 
cache. 


As such programs go, Flash is quite 
intelligent. For instance, when used with | 
floppy disk drives, itcan determine when | 


ly will determine this point. But it usually 
pays toerr slightly on the larger than on the 
smaller side. A good general-purpose val- 
ue to use with a hard disk is BUFF- 
ERS=20. 


MOST-ACCESSED FILES If the file 
information is closer to the FAT, less head 
movement will be required and file access 
will thus be faster; it stands to reason the 
optimal strategy is to put the files that are 
most often read as close to the FAT as pos- 
sible. Since files you regularly write to 
tend to grow and get scattered, you’re best 
off putting them nearest to the free space 
on the disk—as far from the FAT as possi- 





adisk has been changed so that write op- 
erations can’t jumble disk data. It will 
also protect disks to prevent writing to 
them, should you want. 

Lightning (not to be confused with 
Borland International’s Turbo Lightning, 
a completely different product), from the 
Portable Computer Support Group, can 
buffer up to 1.5 megabytes of disk infor- 
mation because it can use the expanded 
memory set up according to the Lotus/In- 
tel/Microsoft expanded memory specifi- 
cation. On the other hand, you can speci- 
fy a cache as small as you want—the 
default is 60K bytes. (Under DOS 1.1, 
the maximum cache size is 63K.) 

Lightning can be loaded and unloaded 
from memory at any time (except under 
DOS 1.1), and its memory can be used 
for buffering any disk drive or switched 
between drives after the program is load- 
ed. The only restriction is that you cannot 
change the amount of memory allocated 
to Lightning without unloading the pro- 


gram. 
Disks can be write-protected by Light- 


ning, and the program recognizes when 
floppy disks are changed. Help is limited 
to a display of available commands. A 
statistics program shows how much 
Lightning is improving the performance 
of your system.—Winn L. Rosch 





ble. Typically , these are data files. 

The files that are most likely to be the 
most often read and least modified in your 
system are COMMAND.COM, other 
DOS programs, the applications that you 
use most, and batch files that you regularly 
run. To put these files on your disk first, 
you only need to make them the first ones 
you restore from your back-up procedure. 
(Remember too to reinstall any copy-pro- 
tected programs if you use them a lot and 
they require frequent disk accesses.) 


DRIVE PARTITIONING There’s an- 
other complication. DOS is able to find de- 
vices, including disk partitions that are | 
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Is the cost of 
presentation slides 
catching up with you? 


Slides are a vital part of professional presentations. Unfortunately, the cost of having them 
prepared at slide houses is becoming prohibitive. 

Bell & Howell has an alternative. We call it the Bell & Howell Color Digital Imager. 
It’s a complete, in-house system that teams up with your PC to deliver professional quality slides 
quickly and confidentially. And because it’s designed to work directly with Lotus 1-2-3° WordStar® 
and most popular business programs, there’s no need to learn any new software. 

But even more important, you can prepare slides inexpensively. In fact, 
compare us to slide houses and you'll find we can save you over 90% per 
slide. That means you can use slides in almost any presentation. 

The Color Digital Imager includes software and film 
recorder. It lets you compose word slides, charts and graphs. Add 
a graphics tablet‘and you can draw free form graphics. And with 
an optional printer or plotter, you can even generate overhead 
transparencies or hard copies for pass-outs or leave behinds. 

To find out how the Bell & Howell Color Digital Imager can 
put you way ahead of the game, write Bell & Howell, Quintar . 
Division, 411 Amapola Ave., Torrance, California 90501. Or call 
(213) 320-5700. We'll send you sample slides, complete 
information and the name of your nearest dealer. 


BELL HOWELL 


Seen at great presentations everywhere. 800-223-5231 


© 1985 Bell & Howell Company, Quintar Division. All rights reserved, 411 Amapola Ave., Torrance, California 90501 - Bell & Howell and Bell + Howell are trademarks of Beil & Howell Company. 
Lotus 1-2-3 is 8 registered trademark of Lotus Development Corp. WordStar is registered trademark of MicroPro International Corp. 
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HIGH SPEED 
TAPE BACKUP 
NOW $475 


Alliance Technology of Sunny- 
vale, CA has broken the $500 price 
barrier with a high speed, high per- 
formance streaming tape system 
able to back up an entire 20MB hard 
disk on an XT or AT computer inless 
than five minutes for $475. 

“Our 25MB and 60MB systems 
are high speed systems similar to 
those sold by Alloy, Everex, 
Maynard, Sysgen and Tecmar,” said 
Alliance Technology president 
Jochen Schude. “We all buy the same 
hardware but Alliance’s window 
oriented software is significantly 


more powerful than others. Our | 


direct marketing channel is more ef- 

ficient so the end user pays less than 

$500 for features ordinarily selling 

for $900 to $1,500. Our technical 

support department is the very 
est.” 


b 
are "& 
ern | 


“Our user prices are about the 
same as floppy tape systems from 
Irwin, Peachtree Technology, and 
Interdyne, but our backup time is 
dramatically faster and the hard- 
ware reliability is much greater.” 

The Alliance systems can do high 
speed image, partition, or file by file 
backups with read-after-write 
verify. “Our window oriented soft- 
ware utility is compatible with more 
systems, easier to use, and 
resembles Lotus’ 1-2-3 menu,” ex- 
plained Schude. “Our tape con- 
trollers are short length cards, and 
the tape drives are 5.25 inch half 
height.” 

Alliance also sells a $575 portable 
backup system similar to the 
Maynard Maynstream that can be 


moved from one office to another to | 


back up any number of XT’s and 
AT’s. 6OMB cartridge tape systems 
(similar to Everex’s) are $675. 


25MB Streaming Tape Subsystem-$475. 
60MB Cartridge Tape Subsystem-$675. 
(extra eontrollers $139.) 


Alliance Technology, Inc. 510 Lawrence 
Expy, Suite 210, Sunnyvale, CA 94086. 
(800} 621-0854 ext. 700 or (408) 727-6200. 
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(advertisement) 








a 
“PRO! 
@ PC LAB NOTES 


given their own drive letter, faster than it | 


can dig down into subdirectories. While 
DOS must search for subdirectories, it re- 
members where each root directory of 
each disk is. Unfortunately, however, un- 
less your hard disk is from a third-party 
vendor that provides the necessary format- 
ting software to allow you to partition a 
large hard disk into separate drive letters 
(for example, D:, E:, and F:) on the same 
physical disk under DOS, this tip is use- 
less. FDISK doesn’t allow this, and using 
SUBST to give drive letter designations to 
subdirectories will not enhance disk speed. 
DOS must still search through these sub- 
directories despite their drive letter desig- 
nations. 


THE COST OF CONVENIENCE It of- 
ten seems that everything you'do to en- 
hance the convenience of using your hard 
disk degrades its performance. One partic- 
ular case in pomt is the PATH command 


through which you tell DOS where to look | 


for programs (.COM, .EXE, and .BAT 
files) it cannot find in the current directory. 
Whenever you ask DOS to run a program 
and it cannot find it in the current directo- 
ry, DOS searches through all the directory 
and subdirectory names in the last PATH 
command you gave it or included in the 
AUTOEXEC.BAT file. 

The fewer paths you specify, the less 
time it takes DOS to zero in on the desired 
program. If you must specify more than 
one directory in a PATH command, put 
your most often used programs in the first 
directory specified. Better yet, if you can, 
specify different hard disks instead of di- 
rectories. Best of all, keep your most often 
used commands on a high-speed RAM- 
disk emulator (like DOS’s VDISK) and 
list the RAMdisk first in your PATH com- 
mand. 


RAM DISKS VERSUS CACHING §Us- 
ing VDISK hints at the ultimate way to 
speed up your hard disk. It eliminates me- 
chanical head motion entirely by going 
electronic. Electronic disk emulators have 
a performance advantage over hard disks 
because they have no moving parts. But, 
except for a few that are equipped with bat- 
tery-operated backup, they’re volatile: a 
power failure or system crash wipes the 
RAMdisk clean. 





DUCTIVITY if 


With disk buffering or caching (pro- 
nounced ‘‘cashing’’), however, you can 
combine most of the speed advantages of 
disk emulators with the nonvolatility of 
conventional hard disks. 

Buffers and caches are temporary stor- 
age areas sliced from RAM. Typically, 
when you require data from your disk, 
more than you ask for is read from the disk 
into the buffer. Usually your next request 
for disk data will ask for the next data on 
the disk—exactly what is held in the buf- 
fer—and the data can be shifted from the 
buffer electronically without the need for 
reading from the disk again. 

DOS has to guess at what data you'll 
want next; the only way of increasing the 
likelihood that it guesses properly is to in- 
crease the amount of information it holds 
in the buffer. The BUFFERS=20 line in 
your CONFIG.SYS file is a good starting 
point. The limitations of the BUFFERS 





s Using VDISK 
eliminates mechanical 





head motion entirely by 
going electronic. 





statement have inspired at least two com- 
panies to create disk-caching programs 
that use more-refined, more-efficient algo- 
rithms than DOS does (see sidebar ‘‘Disk 
Caches Improve on Buffers’’). Using one 
of these programs in lieu of a BUFFERS 
command can substantially increase ap- 
parent disk performance in most systems. 
Although the time you save using any 
or all of these disk-performance-boosting 
techniques is measured in milliseconds, it 
can add up to a substantial figure when you 
run disk-intensive applications. Moreover, 
faster disk performance means you’ll have 
to wait less between the time you type a 
command and when it is carried out. The 
increased speed will smooth out your day 
and make your system more responsive 
and more of a pleasure to use. PC 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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ASTS EGA Solution: 
Upgradeability Is 


} Just AChip Away | 


Introducing AST-3G Plus. 


A lot of EGA boards bundle together IBM* EGA, 
MDA, CGA and Hercules” modes, whether you 
need them or not. And like it or not, you pay for 
them. AST-3G offers something a little different— 
customer's choice. 


Optional CGA, Hercules, MDA Modes. Buy 
AST-3G's super EGA graphics solution today, and if 
you don't need compatibility with Hercules, CGA 
and MDA, you don't have to buy it. If you change 
your mind later that's okay too. Upgradeability is 


just a chip away using the AST Plus Enhancement Kit. 


Easy Upgradeability. The Plus Enhancement 
Kit makes the upgrade to CGA, Hercules and MDA 
modes a simple matter of just snapping a chip into 
the AST-3G board. And for you corporate buyers, 
here’s your chance to mix and match several boards 
according to your needs. 

AST-3G Is Feature Perfect. With or without the 
Plus Option, AST-3G offers high-resolution 640 x 350 
graphics, full-spectrum color capabilities, high- 
quality text and across-the-board compatibility with 
all your applications, including business/presenta- 
tion graphics, CAD/CAM, graphic arts and desktop 
publishing. AST-3G virtually transforms your PC 
into a presentation medium to create, preview and 
present clear, clean, crisp text and sizzling graphics. 

Graph-In-The-Box™ Software 
Included. You can produce a variety of 
sharp, colorful charts from spread- 
sheets, word processing, database 

programs and more using this revo- 

lutionary RAM-resident software 

we've included. Graph-In-The-Box 

captures data from whatever program 
you are running and generates a chart on the spot, 
without ever leaving your applications program. 













Color/Graphics Adapter (CGA) Mode 





Hercules Graphics Mode 





Monochrome Display 
And Printer Adapter (MDA) Mode 


Give Yourself An Option With AST-3G. For 
more information contact your local AST authorized 
dealer, or call our Product Information Center 
(714) 863-1480. AST Research, 2121 Alton Ave., Irvine, 
Ca. 92714. TWX: 753699 ASTR UR. 


RESEARCH INC. 


AST-3G trademark of AST Research, Inc. 
IBM registered trademark of International 
Business Machines Hercules trademark 


of Hercules Graphic Products, Inc Grapti { 5 
In-The-Box tracemask of New England ANNUUM 


Software Copyright "1986 AST Research, - : a - 
ay 


Inc. All rights reserved BEE =- 
| 
Us l 


— ac 
| 
| 
| Mail in this coupon to AST today, and you will receive | 


an AST-3G Plus Enhancement Kit absolutely free 


(a $75 value). The kit provides CGA, Hercules and 
MDA compatibility on your AST-3G. 
O Please send me a free AST-3G Plus 
Enhancement Kit. 
O Please send me more information on the AST-3G. 
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Hercules compatible graphics: 
720x348. 


Introducing 





a 
Plantronics compatible graphics: 
640x 200x4 colors. 


The Paradise 


Hi-Res Graphics Card. 
‘Iwo Upgrades 
For The Price Of One. 


Now you can have much higher 
resolution than your current video 
card gives you. Without buying new 
sO e. Or an expensive monitor. 

All you need is the new Paradise 
Hi-Res Graphics Card. 

It gives you the highest resolution 
possible on a standard monitor. 
With monochrome displays, you get 
Hercules compatible 720x348 
graphics. With RGB and composite 
displays, you get Plantronics com- 
patible graphics: 16 colors in 320x 
200, and 4 colors in 640x200. That's 
two upgrades for the price of one. 

And no matter which monitor 


‘Trademarks: Paradise, HiRes Graphics Card-Paradise 





you choose, the Paradise Hi-Res 
Graphics Card gives you full com- 
patibility with standard video modes. 
Better yet, you can Use ees 
ing software to its best advantage. 
Because Hercules and Plantronics 
graphics are widely supported by 
packages like Lotus 1-2-3, Sym- 
phony, Framework, and lots more. 
An ise gives you all this, plus 
a parallel port. On one short card. 
If you'd like to know more, welll 
aera you full information. Including 
a free Hi-Res software compatibility 
guide. Just call (800) 527-7977, 
Ext. 346 toll-free. From California, 


(800) 822-2020, Ext. 346 Or check 
it out at the best PC dealers. 


PARADISE 


S$ YS TEMS, INC 
The Paradise Hi-Res Graphics Card 


Inc; Lotus 1-2-3, Lotus Development Corporation; 
Symphony, Framework-Ashton-Tate, Inc. Regestered perk Te a een Machunes Corp. 
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EXPLORING 
THE EGA, PART 2 


Here are EGA utilities for multiple-screen formats and individualized fonts, together with a 


build-it-yourself attachment to the EGA Feature Connector. 


Volume 5 Number 14), we began our 

exploration of IBM’s Enhanced 
Graphics Adapter (EGA) by looking at 
video modes, video pages, colors, pal- 
ettes, and borders. In this issue we’ll be ex- 
ploring fonts, the 512-character set, and 
different screen formats (such as the 43- 
line display), concluding with a brief intro- 
duction to the more complex topic of EGA 

| graphics. 

As in part 1, most of the programs pre- 
sented here are in the form of DEBUG 
““script’’ files. To create executable .COM 
files, type the lines shown into a file with 
the extension .SCR. Then use redirection 
of standard input with DEBUG, thus: 


DEBUG <filename.SCR 


DEBUG will then automatically create the 
executable .COM file. 

Most of these programs use BIOS calls 
and memory locations that are document- 
ed in the EGA Technical Reference. This 
manual is currently available as an update 
to the IBM Options and Adapters Techni- 
cal Reference (1BM Part Number 
6322509). 


I part | of this article (PC Magazine, 


BACKGROUND ON FONTS As with 
the old Color Graphics Adapter (CGA), 
the EGA supports both text and graphics 
video modes. In text modes the ASCII 
codes of the displayed characters are 
stored in video memory. The adapter hard- 
ware translates these characters into dots 
through the use of a font table that contains 
the dot pattems for all 256 characters. In 
| graphics modes the dots themselves are 





stored in memory, and the adapter hard- 
ware simply translates these dots into vid- 


eo signals. For programs that need display | 


only normal text, text modes are preferable 
because they require less video memory 
and can be manipulated more rapidly by 
applications programs. 

The CGA and the IBM Monochrome 
Adapter use a font table stored in ROM on 
the adapter board. This ROM is not acces- 
sible from software, and programs may 
not load a different font in text modes. The 


only way to change the font is to remove 


the ROM chip from the adapter board and 


substitute your own. These adapters are | 


also generally limited to 25 lines of text on 
the screen. (The 6845 CRT Controller chip 
on these boards can be programmed for a 
50-line interlace mode, but it looks awful.) 

The EGA text modes work a little dif- 
ferently. The adapter memory contains 
both the font table and the ASCII codes of 
the displayed characters. The EGA BIOS 





a The EGA text modes 
work differently from the 
CGA’. Following a 
video mode set, you can 
download your own font 
into EGA memory. 











downloads the appropriate font into the 
EGA memory when it sets the video 
mode. The fonts are stored in the EGA 
BIOS, and programs have complete access 
to them through a BIOS call that retums a 
pointer to the stored fonts. Following a 
video mode set, you can also call the BIOS 
to download your own font into EGA 
memory. At the same time, you can 
change the number of displayable charac- 
ter rows on the screen. 

(Of course, in EGA graphics modes a 
program can write whatever dots it wants 
to the screen and could even create propor- 
tionally spaced fonts. In character modes 
you don’t have quite this same flexibility.) 

The fonts used in EGA text modes have 
some limitations. The most severe restric- 
tion is that the width of each character is 
fixed at 8 dots. This includes the space be- 
tween characters, so in most cases charac- 
ters will be only 7 dots wide. 

The character height, however, may 
range from | to 32 scan lines. The maxi- 
mum number of displayable character 
rows on the screen is equal to the total 
number of displayable scan lines (200 for 
the old Color Display and 350 for the 
Monochrome Display and Enhanced Col- 
or Display) divided by the number of scan 
lines per character. 

The EGA BIOS contains complete 
fonts for an 8 by 8 character set (8 scan 
lines per character) and for an 8 by 14 char- 
acter set (14 scan lines). You can get the 
starting address of these fonts in the EGA 
BIOS by simple Interrupt 10h calls. 

These fonts are stored in the BIOS ina 
simple format. The order of the characters 
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is sequential by ASCII code. Each charac- 
ter is defined by a series of bytes, with the 
number of bytes used by each character 
equal to the height of the character in scan 
lines. The first byte contains the dot pat- 
terns for the top scan line. The most signif- 
icant bit of each byte corresponds to the 
leftmost dot of the character. The least sig- 
nificant bit is usually 0 to allow for the 
space between characters. Thus the char- 
acter box is 8 dots wide, while the charac- 
ters are generally 7 dots wide. The line- 
and box-drawing characters (ASCII codes 
COh through DFh) are 8 dots wide, so they 
connect on the horizontal. 

(The Monochrome Display requires 
separate mention here, as its character box 
is actually 9 dots wide. For most charac- 
ters, however, the 9th dot will be displayed 
as background. For the block- and line- 
drawing characters (ASCII codes from 
COh through DFh) the EGA makes the 9th 
dot the same as the 8th dot, so the charac- 
ters connect on the horizontal. The EGA 


1 Get 8x14 font 
Retucns ESiBP 


DS:61 pointe to font 


EBr:DI = destination 
Number of characters 
MALNLOOP: 

Call SMIFTRIGST 


Call S@IFTLEFrT 
Decremsnt char count 
Loop if not xero 
Point to font 
Gtecting charecter 
Character count 
Be,6E 3 Bytes per charecter 
BL, (995D] 
BL, 1 Block to load 
exidiee + Load font 


26 ? Terminats 
9 SHIFTRIGHT: 
AL, CL 


AH,CL 
+ «and store 
cL 


+ SHLPTLEFT: 


ALy 
aAn,CL 


? end store 





Figure 1. This EGAITAL program will change 
your EGA font to italic. 





= You can use an 8-dot- 
wide box with a 7-dot- 
wide character for both 
the Enhanced Color and 
Monochrome Displays. 


BIOS stores what is called a 9 by 14 font, 
but it is not a complete font. For all but 20 
characters, the EGA uses the same 8 by 14 
font used for the Enhanced Color Display. 
The 9 by 14 font contains altemative dot 
pattems for these exceptions. The storage 
format is different from that of the other 
fonts: Each character requires a 1-byte AS- 
Cll code, followed by 14 bytes for the dot 
pattems. The entire 9 by 14 font is termi- 
nated by a zero. This 9 by 14 font allows 
monochrome characters to be 8 dots wide, 
since the 9-dot width of the character box 
still leaves a space between characters. If 
you'll be creating your own fonts, howev- 
er, you may want to forget about this pecu- 
liarity. For greatest versatility, you can use 
an 8-dot-wide character box with a 7-dot- 
wide character for both the Enhanced Col- 
or Display and the Monochrome Display.) 

In text modes that use 200 scan lines on 
the screen (video modes 0 through 3 when 
an EGA is connected to an old Color Dis- 
play), the EGA normally uses the 8 by 8 
font, putting 25 character rows on the dis- 
play. Connected to an Enhanced Color 
Display or Monochrome Display, the 
EGA displays 350 scan lines, so the text 
modes (monochrome mode 7 and color 
modes 0 through 3) use the 8 by 14 font, 
again creating 25 character rows. 

However, if you use the 8 by 8 font in a 
350-scan-line video mode, you can display 
43 character rows, since 43 times 8 equals 
344. A font that is 10 scan lines high 
(which can be the 8 by 8 font with 2 blank 
scan lines) allows 35 displayable rows. If 
you create your own 8 by 6 font, you can 
fit 58 lines on the screen. 

These alternative displays are support- 
ed by the EGA BIOS. What this ‘‘BIOS 
support”’ means is very simple: The EGA 





stores the current number of lines per 
screen (less 1) at address 0000:0484h. An 
application can also obtain this informa- 
tion by an Interrupt 10h call. The BIOS 
Teletype routine (Interrupt 10h, Function 
call OFh), which is normally used for 
screen output at the DOS command level 
(except when ANSI.SYS is loaded), uses 
this value to determine when to scroll the 
screen. 


FONT CHANGES THROUGH THE 
BIOS Even if you’re not the type of per- 
son who would like to see everything on 
the screen in italic, it’s well to begin by try- 
ing out the EGAITAL program shown in 
Figure 1. Create the EGAITAL.SCR file, 
use DEBUG to turn it into an EGA- 
ITAL.COM file, and run it. Because it 
loads a 14-scan-line character font, this 
program can be used only with EGAs at- 
tached to Enhanced Color Displays or 
Monochrome Displays. 

In EGAITAL, the first INT 10h call 
(where AX equals I 130h) returns a pointer 
to the 8 by 14 font stored in the EGA 
BIOS. You can get a pointer to the 8 by 8 
font by setting BL to 3, and to the 9 by 14 
font extension by setting BL to 5. This 
function call also retums the current num- 
ber of character rows (less 1) in register DL 
and the current number of scan lines per 
character (called ‘“‘POINTS”’ in the BIOS 
documentation) in register CX. 

Next, EGAITAL transfers the font to 
local memory and, in the process, shifts 
each byte to tilt the character to the right. 
(If you think that doing bit manipulations 
on existing fonts is a flaky way to create 
new fonts, that’s how Microsoft Word 
does italics in EGA graphics modes, al- 
though Word uses a different algorithm 
that is not quite as extreme.) Finally, 
EGAITAL makes another BIOS cail to 
load the font. This is Function Call I 1h (in 
AH), subfunction 00h (in AL), which is 


WM BGASX14.COM 
A 108 


AX,1161 ; Load 6x14 font 
BL,O # Block to load 
ls + Call 3108 

26 





Figure 2. EGA8X 14 loads the normal 8 by 14 
font into the EGA after you get tired of italic. 
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USE THE BRAINS YouRIB IBM 
WASN'T BORN WITH. 


Right at your fingertips 
in CompuServe’s IBM’ 
Forums. 


In the IBM New Users Forum you'll 
swap ideas with other new PC users, learn 
to use Forum features, and pose even 
basic questions to PC experts. 

Our IBM Junior Forum gives PCjr* 
users a reliable source for tips on software, 
hardware, telecomm 


and other interests. 

In the IBM Software Forum you'll 
trade tips with other IBM PC and AT users 
on utility software, word processing, DOS 
and other operating systems. 

Visit the IBM Communications Forum 
for advice on the features and compatibil- 
software and 


Mainframe interfaces and more. 

The IBM Hardware Forum addresses 
hardware topics of all types, plus product 
updates and announcements. 


Easy access to free software. 

© Download first-rate, non-commercial, user- 
supported software and ulility programs. 

© Take advantage of CompuServe's 
inexpensive weeknight and weekend rates 
(when Forums are most active, and standard 
online charges are just 10¢ a minute). 

® Go online in most major metropolitan 
areas with a local phone call. 

© And receive a $25.00 Introductory Usage 
Credit with purchase of your CompuServe 
Subscription Kit. 


Information you simply can’t find 
else 


Use the Forum Message Board to send 
and receive electronic messages, and pose 
specific questions to other IBM and com- 
patible owners. 

Join ongoing, real-time discussions in a 
Forum Conference. 

Search our unparalleled Forum Data 
Libraries for free software, user tips, tran- 
scripts of online conferences and more. 


Enjoy other useful services like: 
¢ Popular Computer Magazines—electronic 


CIRCLE 226 ON READER SERVICE CARD 


editions, for your reading pleasure. Including 
Dr. Dobb's Journal and Computer Language. 
° Other CompuServe Foruins—supporting 
LOTUS® products like Symphony™ and 
1-2-3™ Borland International? Ashton-Tate® 
Digital Research? MicroPro® Microsoff® and 
other software. Also Pascal, Basic, C, Forth, 
Assembly and other programming 
languages. 


All you need is your IBM or IBM- 
compatible computer and a modem 
...Or almost any other computer. 

To buy your Subscription Kit, see your 
nearest computer dealer. Suggested retail 
price is $39.95. To receive our free bro- 
chure, or to order direct, call 800-848-8199 
(in Ohio, call 614-457-0802). If you're al- 
ready a CompuServe subscriber, type GO 
IBMNET (the IBM Users Network) at any 
! prompt to see what you've been missing. 


CompuServe’ 


Information Services, PO. Box 20212 
5000 Arlington Centre Bivd., Columbus, Ohio 43220 


199 
In Ohio, Cail 614-457-0802 
An H&R Block Company 
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PROFESSIONAL 


1280 x 1024 


Only the Matrox PG-1280 
graphics card satisfies 
the workstation display 
needs of technical 
professionals. 


Plug 

Select any PC AT compatible 
machine. The PG-1280 plugs 
directly into IBM’s PC AT and 
RT PC, the Hewlett Packard 
Vectra, Olivetti M28, Tandy 
3000, PC’s Limited AT and 
more. The board requires two 
full size siots and a modest 
32 watts of power. 


Play 

Run virtually any PC-based 
software package or utility 
imaginable. The PG-1280 Is 
100% compatible with both 
VDI and IBM’s CGA and PGA 
standards. We support most 
popular applications packages 
Including the following: 


Autocad (Autodesk Inc) 
Anvil 1000MD (MCS) 








p-cad (Personal Cad 
Systems Inc) 

VERSACAD (T & W 
Systems Inc) 

Personal Designer Software 
(Computervision Inc) 

TGRAF-07 (Grafpoint) 

GKS (Prior Data Sclences) 

HALO (Media Cybernetics Inc) 

ABASE Ill Plus (Ashton Tate) 

Lotus 1-2-3 (Lotus Develop- 
ment Corp) 


Precision 

See the detalls you have been 
missing. Our 1280 x 1024 bit 
mapped display ellminates 
jagged lines and fuzzy 
characters. The PG-1280 en- 
sures a clear detalled display 
of complex drawings and 
schematics. The 60HZ non- 


- hae Low 
el es 
=> DP. A 





Interlaced refresh rate provides 
a crisp fiicker-free display that 
Is easy on your eyes. | 
Palette 

Choose the colors you want. 
The high-res 2 Megabyte 
frame buffer comprises 8 
memory planes, yielding 256 
colors from a palette of 16.7 
milllon shades. A separate 
low-res buffer with its own col- 
or palette provides CGA 
emulation. Both buffers are 
displayed on a single high 
resolutlon RGB color monitor. 


Performance 

Get the Job done quickly. Fast 
response Is guaranteed by a 
powerful new 32-bit graphics 
engine. Elght custom gate ar- 
rays deliver raster op (BItBit) 
performance In excess of 13 
milllon plxels per second. 
And, a VLSI drawing processor 
blasts Images onto the screen 
at a rate of 20,000 vectors per 
second. 


Now, if you want more infor- 
mation, talk with your local 

dealer or cali us toll-free. Ask 

for department 21. 

IBM, PC AT, RT PC, CGA, PGA 


are trademarks of International 
Business Machines. 


1055 St. Régis, 


Dorval, Quebec, Canada H9P 274 
Tel.: (514) 685-2630 Telex: 05-822798 
Toll-free no.: 1-800-361-4903 
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used to load a user font when the number 
of displayable rows does not change. Al- 
though you're loading all 256 characters 
starting at ASCII code 00, you can load 
only part of a character set by setting regis- 
ters CX and DX appropriately. 

You can go back to the normal font by 
resetting the video mode with EGAMODE 
(a program shown in part | of this article) 
or by executing the program EGA8X14 
shown in Figure 2. This latter program 
uses another, simpler BIOS call in which 
register AH again equals | |h but in which 


AL equals 01. This loads the normal 8 by | 
14 font. If AL were 02, the 8 by 8 font 


would be loaded, but you wouldn't be hap- 
py with the way it looked. Since the EGA 
is still using 14 scan lines per character, the 
bottom 6 scan lines will display the bottom 
of the 8 by 14 font. 

Incidentally, when you execute these 
programs, you may see a brief contraction 
of your display (and it may even roll over 
once) when the font is loaded. This is nor- 
mal. The EGA BIOS has to change the 


video mode to one of the internal modes | 
| (I and 12) so it can access the video mem- 


ory to load the font. Then it must change 
the mode back to the original mode. 


CHANGING THE DISPLAYABLE 
ROWS The Interrupt !0h function calls 
used in the previous examples (where AH 
is | Ih and AL equals 00, 01, or 02) simply 
load the font. When AL equals 10h, I Ih. 
or 12h, the BIOS loads the font and recal- 
culates the number of displayable rows on 
the screen based on the new character 


| height. 


The BIOS also recalculates the cursor | 


W BGA43.COn 
Aloe 


AX,1112 
OL, oo 
ie 


AX. AX 
DS, AX 
(wai 


7 Load 828 Font 


e71 7 Seve INPO byte 
OYTE Pre [0467},01 
cK, 0600 # Get cursor aizn 
Ax, 01 


19 
(8407) 
Dx, 0364 
AR, 0714 
OR,AX 


9 Geetore INPU byte 
a Fix up underline 





Figure 3. £GA43 changes to a 43-line mode 
and fixes the color cursor aud monochrome 
underline. 





a When you execute these 
programs, you may see a 
| brief contraction of your 
| display when the font is 
loaded. This is normal. 


and monochrome underline position, but it 
does so incorrectly, causing the cursor on 
an Enhanced Color Display and the under- 
line on the Monochrome Display to disap- 
| pear. All the EGA-compatible boards I've 
seen duplicate this bug. 

Note also that the video page size is re- 


calculated. Programs that directly access | 


the video memory of different pages 
| should use the CRT_LEN value stored at 
| memory location 0000:044Ch for the 
length of a video page. Programs should 
| not follow the example of ANSLSYS. 
which hardcodes a page size. 

Because of the recalculations the BIOS 
| must make when using these function 
| calls. the IBM documentation recom- 

mends you execute them right after a video 
mode set. That's not really necessary, but 
| you should be using video page 0 (which is 
normal) and. if you’re changing to a small- 
| ernumber of displayable lines, your cursor 
should be somewhere near the top of the 
display, on a row lower than the number of 
rows you'll be changing to. In any casc, if 
while fooling around with these programs 
your cursor ends up somewhere below the 
bottom of the displayable screen, just enter 
EGAMODE 3 (for color) or EGAMODE 
7 (for monochrome) to return to normal. 
The most popular of the new EGA 
screen formats is the 43-line mode. Figure 
3 shows a program called EGA43 to im- 
plement it. The program also fixes the cur- 
sor on the Enhanced Color Display and the 
underline on the Monochrome Display. If 


| you haven't loaded ANSLSYS (or some 
| other resident program that messes around 


with the screen), you'll see that commands 
such as DIR work fine with 43 rows. Any 
program that uses DOS for simple teletype 
screen output (such as EDLIN and DE- 


PERE ERE EECELEEE] 





BUG) will also use the 43 rows. 

Note, however, that DIR /P (which 
pauses after a full screen) assumes the dis- 
play has 25 rows. Until the EGA, there 
was no BIOS call that returned the number 
of displayable rows on the screen, so most 
programs that need to know the number of 
rows on the screen just use 25. If the devel- 
opers of the original PC BIOS had had the 
foresight to allow for an adapter capable of 
more than 25 rows, this would not be a 
problem. 

Because of this deficiency in the origi- 
nal system board BIOS, you'll find that 
full-screen applications programs will re- 
act to the 43-line mode in one of three 
ways. If the program resets the video mode 
on entry, the display will go back to 25 
lines. If the program does not reset the 
mode, it will probably use only the top 25 
lines of the screen. However, EGA-aware 
programs are starting to appear that will 
pick up the information from the EGA 
BIOS and use all 43 lines. For example, 
my BROWSE program (in Program- 
ming/Utilities, PC Magazine, Volume 5 
Number 6) will use all 43 lines. And some 
commercial programs, such as XyWrite dil 
and Microsoft Word 3, have an option to 
use the EGA in its 43-line mode. 

If you have loaded ANSI.SYS, even 
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or 


Figure 4. EGA35 creates a 35-line display by 
using 2 blank scan lines with the 8 by 8 font. 
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2 0x8 fcnt pointer 


) DErSI points to fst 


2 ES:D1 to destination 
2 Mumber of chars 

# Bytes per char 

2 Move thea 


+ Skip ovar last byts 


> Bsxt charactor 

2 Points to font 
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os per char 

2 Block to load 

2 Load user font 
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(6 a Pis up cursor 
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» Pis up underline 





Figure 5. EGA5O creates a 50-line display by 
throwing away the last byte of each character. 
The text is still readable. 
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Figure 6. EGA/2 creates a |2-line display by 
making each character 28 scan lines high. 


the one that comes with PC-DOS, Version 
3.20, you'll see that it assumes the display 
has 25 rows. ANSI.SYS users might want 
to look up Hersey Micro Consulting’s 
Fansi-Console, Version 1.15, which, 
along with many other valuable features, 
supports ANSI functions on the EGA in 
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different screen formats. 

If 43 lines seem too cramped for you, 
how about 35 lines? The EGA35 program 
shown in Figure 4 retrieves a pointer to the 
8 by 8 font from the BIOS but stores the 
font in local memory with 2 blank scan 
lines at the end of each character. It then 
loads the font (which is now, since we’ve 
changed it, a user-defined font) into the 
EGA through another BIOS call. 

On the other hand, if 43 lines are not 
quite enough, you may want to try out 
EGAS0, shown in Figure S. It loses the de- 
scenders on the lowercase letters and 
makes commas look like periods, but it’s 
still readable. 

Maybe you'd like something a little tall- 
er on your screen. EGA12, shown in Fig- 
ure 6, doubles up the dots of the 8 by 14 
font and creates a 12-line display. While 
this looks a little strange in an 80-column 
mode, try executing it after EGAMODE 1. 
This is a 12-line by 40-column display. 
Once again, commands like DIR are very 
happy with this format. 

Finally, EGA25, shown in Figure 7, re- 
turns things back to normal. 

The programs shown in Figures 3 
through 7 may be run on EGAs attached to 
Enhanced Color Displays or Monochrome 
Displays. If you have your EGA attached 
to a regular old Color Display, you have 
only 200 scan lines to work with. EGA43 
will make your display use the normal 25 
lines, EGASO will turn it into a 28-line dis- 
play, EGA35 will do 20 lines, EGA12 will 
do 7 lines, and EGA25 will do 14 lines. 


THE PROBLEMS OF CURSOR EMU- 
LATION In the programs discussed 
above, ] had to add some code to fix the 
monochrome underline and the color cur- 
sor. The fix to the monochrome underline 
is necessary because of a simple bug in the 
EGA BIOS. The fix to the color cursor is 
necessary because of a more complex bug. 

Programs that set a cursor size usually 
assume that each character in a color mode 
has 8 scan lines. Setting the cursor to scan 
lines 6 and 7 creates the normal underline 
cursor. On the EGA, however, this would 
put the cursor in the middle of the charac- 
ter. For this reason, the EGA BIOS uses 
‘cursor emulation’ logic to translate a 
cursor size into something appropriate for 
a 14-scan-line character. (The cursor regis- 















© BGA25.COM 


198 


ee + Load 6214 font 


ANAK 

DE, AX 

(9487) 3 Pls up curecr 
BYTR Pre [8487] 01 

ca, ened 


¥ Pis sp underlioa 


aA 
mov 
OV 
Ist 
ous 
nov 
POSH 
cE 
mov 
nov 
iN? 
POP 
NON 
Nov 
out 
wt 


Ofye 
Q 


Figure 7. EGA25 loads the 8 by 14 font for the 
normal 25-line display. 
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Figure 8. EGA displays using more than 25 
lines won't print correctly on a Shift PriSe 
unless this EGAPRTSC program has been run. 
lt replaces the standard PRTSC. 


ters in the EGA also function differently 
from those in the CGA.) This cursor emu- 
lation algorithm, however, is based on the 
presence of an Enhanced Color Display 
rather than on the size of each character. In 
the sample programs shown here, there- 
fore, we first turn off cursor emulation by 
flagging a bit in lower memory and then 
restoring the bit when we're done. 

You probably won’t want to turn cursor | 
emulation off entirely because programs 
that set the cursor size through the BIOS 
will then put the color cursor on scan lines | 
6 and 7 when your normal character set is 
14 scan lines high. Even with cursor emu- 
lation on, you may see this problem with 
programs that go directly to CRT registers 
to set the cursor size. 

Once again, this is a problem that could 
have been avoided had the designers of the 
original system board BIOS foreseen an 
adapter that had a variable number of scan 
lines per character and created a memory 
location (like the one the EGA BIOS main- 
tains) to store this value. 


A NEW PRINT SCREEN ROUTINE 
Did you try a Shift-PrtSc while in 35- or 
43-line mode? Were you surprised to find 
that only the top 25 lines printed on your 
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today* 


R Base 5000 $355 00 


MICROSOFT 


C Compiler $245 00 
Chart .. Z 185.00 
Cabol Compiler 400 00 
Fortran Compiler 215 00 
Macro Assembler 8500 
Multiplon 125 00 


Project 245.00 
Quick Basie 6200 
Windows 6200 
Word (Version 3} 30500 


MICROSTUF 
Crosstalk XVI 


$ 9900 
NANTUCKET 
Clipper $345 00 
OPEN SYSTEMS 
GL, AR, AP, inventory & 
Payroll $425 00 each 


Purchase Order, Sales 
Order & Report Writer 370 00 each 
Resource Monager 16200 


PAPERBACK SOFTWARE 

VP Planner $ 5500 
PETER NORTON COMPUTING 

Norton Commonder $ 3900 
Narton Utitities 5200 
QUAID SOFTWARE 

Copywnite $ 5400 
Zero Disk 3600 
ROSESOFT 


Prakey $ 7000 


+ Short shipments must 


for full refund 


CALL TOLL FREE 
IN CALIFORNIA 








+ Shipping costs will not be refunded. 
‘" fant reserves the righi to ch 
























@ hen American Software 
House lists an item, 

you can bet it’s in stock! The 
result? Order today, we'll ship 


*Vahd on ail orders placed before 3:00 PM, Pacific Standard Time 


SATELLITE 
Worupertect 

set 

dOrder, dPurchose & 


dinvoice (w/statement & 


inventor: 
dPoyroll, aProject & 
dledger 
SCARBOROUGH 
MasterType. 
scrron 
Project Scheduler Network 
SIMON & SCHUSTER 
Typing Tutor 
SOFTLOGIC 
Corouse! 
Cubitt 
Disk Oplimser 
Double DOS 
SOFTSTYLE 
Printworks 
Printwarks {loser} 
SOFTWARE GARDENS 


Dan Bricklin’s Dema Program 


SOFTWARE GROUP 
Enoble 

SOFTWARE PUBLISHING 
PFS File 

PFS Plon . 

PFS Report 

PFS Write 











+ No surchorge. Viso, Mastercard or American Express 
* Add $2.00 for C.0,D —All C.0 D. cash or certified check only 
Prices subject to shone without notice. 

reported to us within 24 hours of receipt. 
* No returns accepted without RMA # 
* Non-delective goods must be returned with seols intact within 10 days of receipt 


e up to 10% restocking fee 

* Shipping charge $3.00 per item in Colilarnio, $400 per item elsewhere This 
does nat apply ta bulk arders Shipping costs for hardware stems will be higher 

+ Terms extended to Fortune 1,000 companies, government institutions, schools 
ond universities immediotely. All athers must provide bank and trade references 


ATION, 
$00'°624-7118 800-225-8084 


| 6928 Canby Streel, Suite #103, Reseda, CA 91335 818 881-6096 
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SOFTWARE RESEARCN TECHNOLOGY 


5Smartkey 

Smortkey w/Smortpeint 
Viewgen 
SPRINGSOARD 
Newsroom 

SUMATT 

Bettor Basic 


SYMANTEC 


Q&A 

UNISON WORLD 
Art Gollery 
PrintMoster 
WORDTECH 
dBillCompiler . . 
, a 











AST (expansion cards, 





emium 
Rampage AT 
Rompage PC 
Six Pack 
EMEZEN [printers 
MSP 20 

MS5P-10 

Premer 35 

6. IPOH (printers, 






EGA Manitor 

EGA Adapter 

Mono Monitor 

Mono Adapter 

ProPrinter 

wASI 

PC Mouse & Dr Hala Il 

INTEL 

Above Boord AT 128 

Above Boord PC 64 

Above 8oard PS 256 

8087 (IBM) 

8087 (8 mhz} 

MAYNARD 

Mause 

20 MB Hard Card . 

MICROSOFT 

Mouse {serrol /bus} 

NEC 

1401 Multsync Monitor 

PRACTICAL PERIPHERALS 

Modem 1200 

PRINCETON 

SR 12 

SEAGATE 

20 MB Hord Drive 
wiWd Controller 

SIGMA DESIGNS 

EGA Card 

400 H/t/M 

TALL TREE 

dlaser | 

JRom 3 PC 

JRam 3 AT 

TAXAN 

122 Monitor 

640 Monitar 


558 ' Ht Drive 


321 

3al 

U.S. ROBOTICS 
Courier 2400 fext ) 
Microlink 2400. 
Password 1200 (ext) . 
VENTEL 

Madem 1200 

1200 w/Crosslalk (int) . 


COCLESCd 


6-fi Modem Cable 
6-ft Parallel Printer Cable 




















SOFTSTRIP” 


NOW OFFERS YOU SOMETHING IN 
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CONVENTIONAL DATA HANDLING 


ee ee a -/ 


THE SOFTSTRIP SYSTEM 


A CHOICE. 


Until now you were stuck with disks. 

No more. Install our unique STRIPPER™ software 
on your personal computer today and discover the 
many benefits of the fastest, easiest, least expensive 
way to handle information. 

STRIPPER lets you print—-ON PAPER — your own 
machine readable Softstrip data strips using your dot 
matrix printer. The Softstrip System Reader reads that 
information into a computer rapidly. With STRIPPER 
and the reader, your PC and printer become part of 
the most versatile information handling system 
available. 

With this system you can do anything you wish with 
any data you have in your PC — ON PAPER. 


DATA ENTRY: Why use keystrokes when you can 
eliminate them with data strips? Whatever the 
document - invoices, packing slips, memos, letters, 
sales reports, the list is endless — simply printadata 
strip right on the same printed page. Now you have 
a document that is both human readable and machine 
readable. A typical document can be entered in only 
15 seconds using data strips. And, itends keystroke 
errors forever. 


DATA DISTRIBUTION: Why copy disks? It's time 
consuming and expensive. Softstrip data strips will 
end all that. Simply photocopy as many data strips as 
you like and send them by mail. Data strips ignore 
folding, coffee stains, ink marks and, by the way, 


magnetic fields. And if you’re using telecommunica- 
tions, you can stop making the phone company rich. 


DATA STORAGE AND RETRIEVAL: Why have a 
file of disks anda flle of paper? Eliminate one with 
Softstrip data strips. File the data strip with the docu- 
ment. Better still, print the strip right on the document. 
Then put it in a file or binder. 

Retrieval is simple. To find existing data, pull the 
document and its related data strip from the file. 
They've been stored together. Then use the reader 
to enter the data. No more hassle trying to match 
documents with the right disk — if you can find it. 


DATA TRANSFER: Why bother with cables, 
modems and phone lines to move files between 
computers? A Softstrip data strip generated by an 
IBM PC can be read into another PC, or compatible, 
an Apple or even a Macintosh. If you work at home 
on a Macintosh, make a data strip on your printer, 
take it into the office and read it into your IBM PC. 
Simple. And we've created the utilities to let you do 
that easily. (See Application Notes on opposite page.) 


Fascinating, isn’t it? Anything you can do with disks 
can be done with the Softstrip data strip system — 
faster, easier and at lower cost — ON PAPER. 


All you need is STRIPPER software at $19.95 and 
the Softstrip System Reader at $199.95. 





DATA HANDLING 


SEPTEMBER CASE HISTORY 


Nick Tumer, editor of Dr. Dobbs Journal, has been 
making his own data strips to back up and store 
articles, Ilstings and other important materials. 
Turner notes that the STRIPPER™ software “creates 
compact, machine readable archives that are immune 
to dust, dirt and magnetic fields”. Strips that Tumer 
prints on his printer are filed in a loose leaf binder, 
. along with the appropriate article. This permits him to 
End ¥ pull the strip from the binder and read it back into his 
av yi computer quickly using the reader. The method saves 
disk file space, since once an article has been printed, maintaining it on a disk for 
revision isn't required. 
The STRIPPER system has solved another problem for the busy editor, inter- 
machine file compatibility. Using the Softstrip® System, Turner can transfer files 
between his PC-clone and his Macintosh “with a minimum of fuss”. 
“It's about time we had a way to store files on paper in machine readable form,” 
Turner comments. — a Turner's comments are his own and do not reflect the opinion of the publication. 
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APPLICATION NOTES 
On the other side of this ad we said youcan move data between different programs 
— on paper. 
Using Softstrip data strips you can! 
For instance move data between AppleWorks and Excel and back. Or Lotus 1-2-3 
to and from AppleWorks. 
We've created a series of several dozen Application Notes on Softstrip data strips. 
These lead you through simple steps to make the file transfer as easy as possible. 
Here are just a few examples: 
@ AppleWriter to or from MacWrite. 
© dBASE to or from Appleworks. 










































































































































































© WordStar to or from AppleWriter. These strips contain “The 
@ WordStar to or from MacWnite. IRA Calculator,” a work- 
@ Framework to PageMaker. Feet ae 
And more are coming. To receive the complete 
Application Note, call 
1-800-533-7323, or writeto 
Cauzin. 
ACT NOW!! Don't delsy. 
See your focal SOFTSTRIP 
dealer or call us at 1-800-533-7323. CAUZIN 
in Connecticut: 203-573-0150. 835 South Main Street 
Users’ Groups: Csi! for Waterbury, CT 06706 
specis! User Group des!s. (203) 573-0150 
CIRCLE 330 ON READER SERVICE CARD 
JaM is a registered trademark of Intamational Buainess Machines 
































Corporation 
Framework ta a trademark and dBASE is a registered trademark of Ashton-Tate 
PageMaker ts a 5 gee trademark of Corpor: 
Cauzin and are registered trademarks and STRIPPER is a trademark of Cauzin Systems Inc 
Vee esl oa ore onislatenl bacorbanie a1 Intemational 
us and 1-2-3 are Gemarks of Lotus Development Corporation. 
Macwots, Agi ean plo aretademart nd appeared vademark ot Azle Compr. 
Eicellle alprodiuct of cross" Garpor 
mal of Software Toola is publiahed by M&T Publishing, Inc. under license from Peopie’a 
| 2| 
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Conmeior Comber. 
Macintosh is a registered trademark of Mcliniosh Laboratories licensed to Apple Computer Inc, 
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® PROGRAMMING/UTILITIES 


printer? That happens because the Inter- 
tupt 5 Print Screen routine in effect is still 
the one in the system board BIOS, which is 
locked into using 25 lines per screen. 
Fortunately, the EGA has its own Print 
Screen routine. It's virtually identical to 
the one in your system board BIOS except 
that it uses a variable number of lines per 
screen. When the EGA boots up, howev- 
er, this new Print Screen routine is nor 
automatically substituted for the old one. 
The EGAPRTSC utility shown in Fig- 
ure 8 rectifies this oversight by substituting 
the EGA Print Screen routine for the one in 


2 24 columne defeult 
2 Get number ef columne 


7 Get video inforeation 


2CX = maximum cow and 
§ Grephica ettcibute 
? See if monochrome mode 


col 
7 Bee if text eode 

7 Weite space to dieplay 

? Beckepace 

9 Bead ettcibute 


} Save video page 
# Cleac ecreen 


9 Get beck video page 
} Home cursor 





Figure 9. CS is an EGA-aware screen program 
that will work correctly with different screen 
formats. 


9 leitielize Bcreen 
? De-Initiel lee 


9 Get Video Mode 
(288) ,AL 
BL, BL 
AK 1332 


a Bave it 
9 Vee 43 column mode 


CX,0087 » Bet curpor te block 
Ae 


AL, [288] 
AN,AN op 


1 Get back mode 
And re-cet 





Figure 10. This patch to WordStar lets it use the 
43-line mode of the EGA. 








your system board BIOS. If you intend to 
regularly usc the various alternative screen 
formats that I've been presenting, 
EGAPRTSC should be part of your AU- 
TOEXEC. BAT file, and it should be very 
close to the top. It should be executed early 
because if you load EGAPRTSC after any 
resident program that also uses Interrupt 5 
(e.g.. the PC-DOS GRAPHICS program 
and some print buffers), these other pro- 
grams will be locked out. 

Of course. the EGA Print Screen rou- 
tine does not support the printing of graph- 
ics screens created in EGA graphics 
modes. (Neither does the PC-DOS 
GRAPHICS program.) Nor will you be 
able to print the altemative fonts that you 
load into the EGA. 


A NEW CLEAR SCREEN When using 
screen lengths of more than 25 lines, you'll 
find that CLS no longer works right, ci- 
ther. It, too, suffers from the curse of the 
original PC in having to assume 25 lines on 
the screen. A new EGA-aware Clear 
Screen program (called CS) is shown in 
Figure 9. This program uses the BIOS call 
to determine the number of lines on the 
screen (actually one less than the total). To 
maintain compatibility in case the program 
is used on a system without an EGA, it first 
sets DL to 24 before making the call. If an 
EGA is not installed, the system board 
BIOS will just retum all the values of reg- 
isters unchanged. 

The program is different from CLS in 
some other ways. It doesn't ignore the 
screen color attribute currently in effect 
and doesn't wipe out a border (as CLS 
does when ANSIL.SYS is not loaded), nor 
does it tum the screen white for graphics 
modes (as the ANSI.SYS CLS does). 


A 43-LINE WORDSTAR = WordStar, of 
course, is one of the few applications pro- 
grams that can be easily patched for differ- 
ent screen formats. The patch points have 
been well documented and have remained 
consistent (in most cases) from version to 
version. ; 

If you'll be using DOS in a 43-line 
mode, all you have to do to get WordStar 
to use 43 lines is to change the value at off- 
set 248h from [8h (which is 24 decimal) to 
2Ah (42) or 2Bh (43). Using the latter val- 
ue eliminates the display of the function 





a 


keys down at the bottom of the screen. 

If you'll be using DOS with 25 lines but 
want to use WordStar with 43 lines, Figure 
10 shows a patch to WordStar to switch to 
the 43-line mode on entry and restore 25 
lines on exit by resetting the video mode. 
This patch assumes that nothing else is lo- 
cated in the WordStar patch area at offset 
2E0h. 

You can patch your copy of WS.COM 
and create a version of WordStar called 
WS43.COM by creating WS43.SCR in 
your WordStar subdirectory and executing 


DEBUG <WS43.SCR 


If you'd rather get an extra line of text in- 
stead of the function key definitions down 
at the bottom, change the line reading 


E 248 2A 
to 
E 248 2B 


A personal note: I use WordStar for 
both writing and program development. 
Before I got my EGA, I used to print things 
out to do extensive editing or get a better 





= | used to print things out 
to do extensive editing. 
With 43 lines, however, in 
many cases I have enough 
information right on my 
screen to avoid doing so. 


perspective on program flow. With 43 
lines, however, in many cases I have 
enough information right on my screen to 
avoid doing so. The increase in productivi- 
ty with a 43-line mode is very real, and it 
can save lots of trees, as well. 


THE 512-CHARACTER SET So far 








we've been looking at fonts that are simply | 


substituted for the font normally loaded by 
the BIOS. However, an EGA equipped 
with 256K can actually store four entire 
256-character fonts in its memory. If your 
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VATET 6300 
* with 20 Meg Hard Drive 





TLEADING EDGE — PC COMPATIBLE 
| Leadteg Edge Model D 

*° Mono Monitor 

© Dual lloppy 

* 256K RAM 

* I Sertal and I Parallel Port 

* MS-DOS Operating System 





BIAaLO — on 
D25 

ee : . 2,299.95 
GIS fie Soy occa en 999.00 


ntDATA ” 

! Okimate 20 

{ Plug n- Prine 
Okidata 182 (NIQ Included) 
Okidata 182 . 

1 Okidato 192 . 

| Okidate 194 
Okidata 8-4 ae 

| Obideta 2310. 

Dkidate 292 

Okiduta 293... 











{ARO OTS % SUBSYSTEMS 
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lOMEGA BERNOULLI BOX 
20 MB (16+ 10} WithCard....... 
420 MBE (20+ 20) With Card......... 


MONITORS 


90 
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1b, 
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25995 
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Pe a A RS 


The bottom line is that nobody offers lower prices or better service on all computer hardware, 
software and peripherals than Micro-Mail. For the best deals in America call us. 


Toll Free 
Out-Of-State 


1-800-634-4884 























runswick Avenue - Fords, 


Monday-Friday, 9AM - 6PM EST. 
\y-Friday, 
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In New Jersey Cail 


(201) 370-4800 
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USING THE EGA FEATURE CONNECTOR 
FOR A 120-COLUMN DISPLAY 


ou’ve probably heard of people who 
replace the crystals in their PC ATs 
to make them run faster. Did you know 
you can do the same thing with your 
EGA? With a video adapter, however, 
faster doesn’t mean faster. Instead, faster 
means more: more dots and a higher res- 
olution. By using a faster crystal with 
your EGA, you can go beyond the nor- 
mal 80-column display. 
We'll show you how. For well under 
$15, you can construct the EGA External 
Clock Board described here that will let 
your EGA produce 120 columns on the | 
Enhanced Color Display. 


THE EGA DOT CLOCK: A BIT OF | 
BACKGROUND In the EGA video | 
modes that use 350 scan lines, the dot 
clock and all timing signals are derived 
from a 16.257-MHz crystal on the EGA 
board. Since your Enhanced Color Dis- 
play requires a horizontal sync rate of 
21.85 kHz, the EGA uses this 16.257- 
MHz dot clock to generate 744 dots per 
scan line, or 93 characters. Eighty of 
these characters are used in the display, 
10 of them occur during the horizontal re- 
trace, and the 3 left over are for the virtu- 
ally nonexistent border. 

If you replace the 16.257-MHz crystal 
with something faster, you can generate 
more dots—and thus more characters— 
while still maintaining the 21.85-kHz 








horizontal sync rate required by the mon- 
itor. With a 24-MHz crystal you can 
squeeze out 120 columns on the En- 
hanced Color Display. These extra col- 
umns, in combination with the 43-line 
mode, produce a total of 5,160 displaya- 
ble characters instead of the meager 
2,000 on the conventional PC display. 

What is really amazing (for IBM) is 
that doing something like this is entirely 
supported by the EGA hardware and 
BIOS. 

First, you don’t need to actually re- | 


one of a higher frequency. The mysteri- | 


ous Feature Connector that is a part of ev- 
ery Enhanced Graphics Adapter can 
route an extemal dot clock to the EGA 
hardware. That’s partly what the Feature 
Connector is designed for. Second, the 


EGA BIOS lets you set up an area in | 


memory containing new video parameter 
values that the BIOS will load into the 
CRT Controller registers to provide the 
correct timings for the additional col- 


umns. Another register that the BIOS | 


will load directs the EGA hardware to 
use the external crystal instead of the one 
on the board. 

How high can this external dot clock 
frequency be? I’ve tested boards that use 
the Chips and Technologies EGA CHIP- 
Set with crystal oscillators up to 32 MHz. 
That makes a readable (but obviously 
tiny) 160-column display. The IBM 


EGA, however, starts having flicker 
problems when you go beyond 28 MHz, 
so you're limited to about 140 characters. 
EGA boards from the same manufacturer 
may also have different limits. Your own 
board may be limited to 26 MHz, or it 
could go even higher than 32 MHz. 

But let’s restrain ourselves. Once you 
have the EGA External Clock Board 
built. you can experiment to your heart’s 
content. I’m going to stick to one exam- 
ple here that will use a 24-MHz crystal 
for 120 columns on the Enhanced Color 
Display. (A similar technique can be 
used to create 120 columns on the Mono- 
chrome Display, but it presents software 
complications that I'll discuss later. ) 


BUILDING THE FEATURE You can 
build the EGA External Clock Board 
with just four parts, three pieces of wire, 


EGA Feature Connector 


UT eI id A 


24-MHz Crystal Oscillator 





place the crystal on your EGA board with | Figure A: A 24-MHz crystal oscillator that plugs into the EGA. 
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a soldering iron, and wire clippers. 

The connection diagram is shown in 
Figure A. A 24-MHz crystal oscillator, 
the same size and shape as the 16.257- 
MHz crystal oscillator already on your 
EGA board, attaches to 3 pins on the 
EGA Feature Connector. Pins 32 and 31 
provide 5 volts and ground, respectively, 
to power the oscillator. The 24-MHz out- 
put from the crystal oscillator connects to 
pin 28 of the Feature Connector. 

Besides a little hook-up wire (less than 
a foot) and a little solder, all four of the 
parts you'll need can be purchased from 
JDR Microdevices, !224 S. Bascom 
Ave., San Jose, CA 95128; (800) 538- 
5000 or (800) 662-6279 in Calif. The 
JDR prices and part numbers are shown 
in Figure B; equivalents are available 
from many electronic supply houses. 

When you get the parts, first cut the 


JOR item No. Descriplian 


OSC24 0 24.0-MHz Xtal Oscillator 

HDR-80 2 « 40 header strip 
(breakable) 

P25x45 Proto Board/bare25 x 45 
inches 

14 PIN ST 14-pin low-profile IC socket 











Add $2.50 UPS ground or $3.50 UPS air delrvery 


Figure B: A list of parts needed for the EGA 
External Clock Board. 


header strip (a knife will do it) so that you | 
get a strip with 2 rows of 16 pins each. 
The long ends of the header strip will | 
plug into the Feature Connector socket. 
Next, cut the perforated circuit board to 
about 1'/ inches by 2 inches. 
Figures C and D show the front and 
back, respectively, of the constructed 
board. When you install the header strip 
on the circuit board, make sure the short 
pins go through the holes in the board so 
that the long pins can plug into the Fea- 
ture Connector. Push the pins of the DIP 
socket through the holes from the other 
side of the board. If you’re making a 
wire-wrap version, you can glue the 
header strip and DIP socket to the board 
and wire-wrap the pins. Otherwise, you 
simply have to cut three pieces of wire 
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NEW DASH FOR YOU 


Your old printer should look so good. 

Introducing the ImagEnhancer™ PC add- 
on board. It enables ordinary monochrome 
or color dot matrix printers to produce high- 
quality, plotter-like graphics. 


THE OUTPUT IS OUTSTANDING. 


The ImagEnhancer is the perfect way to 
get presentation-quality graphs, charts and 
artwork from your old dot matrix printer. 

What's more, it comes with a built-in 
512K memory. So while your printer is 
printing one job, you can use your PC for 
another. Which will improve your productivity § 
tremendously. 

And of course, the ImagEnhancer works 
with the same computer products most 
everyone works with. 


IBM’ PCs, XTs, ATs or 100% compatibles ° 


with graphics 
capability. 

Alps, Epson’ 

or Epson- 
compatible 
monochrome or 
color dot matrix 
printers. And 
Houston Instrument (DM/PL) plotter- 
compatible software, including Lotus* 1-2-3; 
Symphony, PFS’:Graph and Framework” 
among others. 


AND THE PRICE IS RIGHT. 


At $595* the ImagEnhancer costs a 
fraction of what you'd pay for a new plotter. 
It's simple to install, too. And backed by a 
one-year warranty. 

The ImagEnhancer is a product of Alps 
America, a U.S. subsidiary of Alps Electric 
Co., Ltd. of Japan, an International Fortune 





The ImagEnhancer PC add-on board brings 
plotter-hke output to dot matrix printers. 





GRAF 


Sales | 





3500 


3000 


1000 


500 





1985 
GH onrrs & 


@eeeoeeeee&8se8ee68 86 0 © 


| 
= 
if 
: 
| 


500 company. Other Alps America products 
include a full line of high-quality printers. 

For more information, print samples, or 
the name of the dealer/distributor nearest 
you, write to Alps America, 3553 North 
First Street, San Jose, CA 95134. Or call 
(800) 828-ALPS. In California, (800) 2577872. 
In Canada, (800) 858-2577. 

Better yet, send in this coupon along 
with your payment. And teach your old dot 
matrix some new tricks. 


ImagEnhancer 1s a trademark of Alps Electne Co, Ltd Other computer or software names are trademarks and/or tradenames of their respective manufacturers ©1986 Alps Amentca. 
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SO ORDER TODAY. Method of payment (circle one): 
Name: baie Check MoneyOrder MASTERCARD VISA 
Address: _ Card number: _ ae oe. : = 
City: —_ , Exp. date:.__ 
State: _ . Zip Signature: . 
. Mail to: Alps America 
Ehorie:.- oO — 3553 North First Street 
Send ________ ImagEnhancer(s) at $595 each* Saye ee . 
Um. = In California, (800) 257-7872 AMERICA 
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(Using the EGA Feature Connector” conimued) 

and solder one end of each piece to the 
pins on the DIP socket and the other end 
to the long pins of the header strip. Note 
that the wires connect to the header strip 
pins on the front of the board and connect 
to the DIP socket pins on the hack of the 
board, so you'll have to run the wires 
from back to front through holes in the 
circuit board. 

When everything is soldered and se- 
cure, clip any excess leads from the head- 
er and DIP socket to about 4 inch. Plug 
the crystal oscillator into the DIP socket 
so that the text on the oscillator case is 
right side up when you hold the board 
with the header strip at the top. You may 
have to shorten the leads of the oscillator 
so it fits snugly into the socket. 

Remove your EGA board from your 
PC and plug the EGA Extemal Clock 
Board into the Feature Connector so that 
it is parallel to the EGA board. Put the 
EGA board back into the PC. Just be 
careful to make sure that the case of the 
crystal oscillator doesn’t short out any 
contacts on the board adjacent to it. If it 
threatens to, just slip in an index card to 
separate the two boards. 


SOFTWARE SUPPORT The EGA 
BIOS recognizes only four text modes (0 
through 3) when the EGA is attached to 
an Enhanced Color Display. Although 
mode 0 is normally a 40-column mode 
that is not used by most programs, we 
can redefine mode 0 so it uses the exter- 
nal crystal oscillator instead of the on- 
board crystal oscillator. If we store new 
values to be loaded into the CRT Con- 


120 columns when it is switched to video 
mode 0. 

Figure E lists a program called 
120COLS that provides the required soft- 
ware support for the EGA External Clock 
Board. Use the 120COLS.SCR file with 
DEBUG to create 120COLS.COM, and 
then run 120COLS. You need only run 
this program once during your PC ses- 
sion, so you can put it in your AUTOEX- 
EC.BAT file. Nothing will happen when 
you first run it. But now, try switching to 








troller registers. the EGA will display | 


N 126COLS. COM 

A 100 
AX, AX 
ES,AX 
51, [04a8) 3 Get SAV_PTR 

WORD PTR [04A8] ,016C 


(O4Aa) CS 7 Make 1t point here 
cs 


Ls 
D1, 016C 
cx, @81C 


3 Move addreeeee 


$1, 1¢16c! 
b1,0168 
Cx, 05¢C0 


3 Get parameter per 


1 Copy pararetere 
cs 


bs 

WORD PTR [016C] ,0160 
(e16e) cs 
51,0149 
Dr .0648 
Cx, 0023 


7 Put new veluee in 


BESELE 


a8 
g 


+ Rezain cogident 


DK, 0740 
7 1 Sew veluee follow 


4 


7b,18,0E 
1300 


SSS8e8sRee 





Otas 
Q 


Figure E: This J 20COLS program makes 
video mode 0 a 120-column wher using 
mode the external clock. 


video mode 0. You can do this either by 
executing 

EGAMODE 9 
(which is a program shown in ‘Explor- 
ing the EGA, Part 1.°° PC Magazine, 
Volume 5 Number 14) or by executing 


MODE BW49 





= In aperfect world, pro- 
grams would determine 
the current dimensions 
of the screen from 

the BIOS, but most 

just assume 80 columns. 








with the regular PC-DOS MODE com- 
mand. Your screen will now switch to a 
120-column by 25-line display. To get 
back to normal, use 


EGAMODE 3 
or 
MODE CO8@ 


While in 120-column made, you can also 
run EGA43, shown in the accompanying 
article. to, display 43 lines of 120 col- 
umns each. 

You'll find that you can use DOS in 
120-column mode, but pop-up utilities 
and applications programs may act odd- 
ly. In a perfect world. programs would 
determine the current dimensions of the 
screen from the BIOS and use those val- 
ues, but you'll probably find that most 
programs just assume the screen is 80 
columns wide. If these programs write to 
the screen through the BIOS. they will 
occupy only the left two-thirds of the dis- 
play. If they write directly to the display 
memory. the beginning of the second 
row of text will start at column 81 of the 
first row on the screen and wrap around 
to the second row, and so forth. 

This is too bad. When 120COLS has 
been loaded and video mode 0) is set. the 
EGA BIOS correctly sets up all the vari- 
ables in the BIOS data area for other pro- 
grams to use. Most PC programs, how- 
ever, are *‘too smart™* to use these 
variables. 

The problem with doing something 
similar for an EGA connected to the 
Monochrome Display is this: The Mono- 
chrome Display has only one text mode, 
which is video mode 7. You won’t want 
to redefine mode 7 to 120 columns, be- 
cause then you will no longer have an 80- 
column monochrome mode. Any pro- 
gram that writes directly to the screen 
will almost certainly have problems with 
120columns. 


WORDSTAR REVISITED In the ac- 
companying article, however, | showed 
you how to patch WordStar to produce a 


| 43-line display. You can also patch 


WordStar for 120 columns with or with- 
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WOWS.CON 


L 
WN WS120.CON 


Figure F: This script file creates WS120, which 
runs WordStar in 120-column mode. 


out a 43-line display. While this display 


isn’t very useful for normal word pro- 
cessing, it’s a real dream for program de- 
velopment in C or Pascal or any other 
languages that use nested loops. 

If you plan to use 120 columns in 
DOS, you need only patch offset 249h in 
WS.COM to 78h to tell WordStar to use 
120 columns. 

Or you can use DOS as you normally 
would and have WordStar switch to 120- 
column mode. The script file shown in 
Figure F will create a new version of 
WordStar called WS120 that saves the 
video mode on entry and switches to vid- 
eo mode 0. On exit, it switches back to 
the original video mode. You can create 


W WS.CON 

L 

N WS43X120.CON 
£248 20 

& 249 76 


AL, (280) 
Alle A 
Ww 


Figure G: This script file creates 
WS43X120.COM, which uses a screen of 43 
lines with 120 columns. 
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this new version of WordStar simply by 
executing 


DEBUG <WS129.SCR 


You must run 120COLS during your PC 
session for this new version of WordStar 
to work right. 

Figure G shows a similar script file 
that will create a WordStar program 
called WS43X120.COM that uses 43 
lines of 120 columns. You can rename it 
to something shorter after you're done. 


FURTHER DIRECTIONS Since 
we've socketed the crystal oscillator on 
the EGA Extemal Clock Board, you can 
try out different clock frequencies by 
substituting different crystal oscillators. 
To develop the corresponding software 
support, you'll need the EGA Technical 
Reference to learn about the organization 
of the video parameters and the program- 
ming of the CRT Controller registers. 
Use 120COLS as an example. 

Readers familiar with digital logic cir- 
cuitry might look at another aspect of the 
Feature Connector. Pins 20 and 21 are 
signals you can control from software us- 
ing the Feature Control Register. You 
could put four different crystals and a 
74153 multiplexer chip on an external 
board and select which crystal to use by 
programming this register. 

If you have a NEC JC-1401P3A 
Multisyne monitor (reviewed in ‘‘The 
EGA Standard: Monitors That Measure 
Up,”’ PC Magazine, Volume 5 Number 
6), you have even more options. The 
Multisync is not limited to a horizontal 
sync rate of 21.85 kHz, so you can use a 
higher crystal frequency to increase the 
number of scan lines as well as the num- 
ber of dots per line. However, some code 
in the EGA BIOS, particularly that 
which recalculates EGA register values 
based on different font heights, always 
assumes 200 or 350 scan lines, so using 
more scan lines may not be easy. 

In any event, it is clear that by using 
the Feature Connector to expand the ca- 
pabilities of the EGA, the board becomes 
more powerful than anyone has yet sus- 
pected.—Charles Petzold 





EGA has 128K, it can hold two fonts. A 
64K EGA is limited to one font. Usually 
only one of these fonts is active at any one 
time, but you can tell the EGA which one 
you want to be active by using a simple 
BIOS call. 

In addition, you can select any two of 
the four fonts to be active at the same time 
on the same screen. Instead of a normal 
256-character set, this lets you use a 512- 
character set. Since the ASCII code for 
each character is still limited to 1 byte, 
something else outside the character code 
has to specify which font is to be used for 
each character. 

This ‘‘something else’’ is the attribute 
bit that normally indicates foreground col- 
or intensity. Instead of (or in addition to) 
making a character high intensity, this bit 
selects the alternate font. Thus if your 





=» AnEGA with 256K can 
store four 256-character 
fonts in its memory. You 
can select two to be 

active at any one time. 


word processor can display all 256 normal 
characters and can also use high intensity 
to represent boldface on the screen, you 
can use boldface instead to select an addi- 
tional 256 different characters on your 
screen. 

You may have noticed that in the font- 
loading examples shown so far, register 
BL was always set to zero. Register BL 
specifies what the EGA BIOS calls the 
“*Block to Load.’’ This register can be set 
to any value from 0 through 3, and it corre- 
sponds to the four fonts you can load into 
an EGA equipped with 256K. If the value 
of BL is set to 1, the font is loaded into 
block 1 instead of block 0. Since block Ois 
normally used for both low-intensity and 
high-intensity characters, you won't see a 
change in your display until you instruct 
the EGA to use the intensity bit to select 
the alternative font. 

An example will make this clearer. 
Let’s go back to EGAITAL (Figure 1), 
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d That Automatically 
ur Every Mode. 


6845 CRT controller included 
in the IBM Monochrome, 
IBMColor and Hercules 
Cards. The Paradise-designed 
PEGA video controller chip 
has the equivalent of a 6845 
inside. That means when 
the Paradise AutoSwitch EGA 
runs EGA software, it's an 
EGA card; when it runs IBM 
Color Graphics (CGA) soft- 
ware, it's a CGA card; when it 
runs Hercules software, it's 
a Hercules card. No “batch 
files,” special software or 
complicated installation. No 
incompatibility hassles. 
EGA with true 6845 hard- 
ware compatibility. Only 
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designed soul chip EGA 
video controller makes 
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card. In fact, even the users 
manual is short. Only 24 
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Your first color monitor should 
be good enough to be your last. 


NEC introduces the only 
color monitor you need. 
Superb resolution plus 
MultiSync for across-the- 
board compatibilit with all 
three PC gra dhics ards 
made by IBM? for business 
graphics, CADICAM, 
computer art, and text. 
Now there’s one high 
«resolution color 
rd a q monitor that does 
things your way. 
Gi > The MultiSynce™ 
WY monitor from NEC. 
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@ Compatibility with the IBM 
Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 


IBM Color Graphics Adapter. 

.° compaitibillty with all three 
bil with PC color graphics boards 
the IBM® made by IBM. With so many 
Eraneed board and monitor configura- 
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way to look. 


The new MultiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
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It's the one color monitor that 
does everything your way. 


Compati- 
bility with 
tha iBM® 
Coior 
Graphics 
Adaptar 
Board 





But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor’s capabilities. Then 
draw your own conclusions. 


For information dial 


800-447-4700 


NEC HOME ELECTRONICS (U.S.A.) Inc. 
Parsonai Computer Division 

1401 Estes Avanue 

Eik Grova Village, iL 60007 
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which loads an italic character set. EGA- 
ITAL can actually take a parameter that 
specifies the block (0 through 3) into 
which to load the font. If no parameter is 
specified, it loads the font into block 0. But 
now try running 


EGAITAL 1 


Earlier, when we ran EGAITAL with no 
parameter, the text on the screen became 
italic. Now, nothing happens. The italic 
font has been loaded into the EGA memo- 
ry, but in block | instead of block 0. Block 
O still contains the normal font. 

Now we have to tell the EGA two 
things: first, that we want block 0 to be 
used for low-intensity characters and block 
1 to be used for high intensity; second, that 
we want to suppress the normal use of the 
intensity bit in the attribute byte. 

Figure 11 shows a program called 
EGAS12 that will do this. It takes two pa- 
rameters that may range from 0 through 3. 
The first parameter indicates the font to use 
on low-intensity characters; the second is 





| the font to use for high-intensity charac- 


ters. If you execute 
EGA512 @ 1 


| anything that is high intensity on your 


screen will become low-intensity italic. 
Anything that is low intensity will remain 
the same. 

To prove this, execute TEST512, 
shown in Figure 12. This program prints 
two lines, one in low intensity and one in 
high intensity. The high-intensity line will 
not be high intensity, but, rather, will be 
italic. Now, if you execute 
















mov BL, [085D] 2 let Parameter 
AND BL, # Lower 3 bite 
mov BB, (006D] 22nd Parameter 
AND BH,63 ~ 2 Lower 3 bite 
mov CX, DX 1 Save in Cx 
SAL aH,1 2 Ghift BH left 
SHL 3B,1 
oR BL, BB 2 Combine with BL 
MoV AXx,1163 # Get block epec, 
IMT 
nov Bx, OF12 # Enable all planee 
CaP 2H 2 but only if 
Pid 0124 3s _ blocke ere equal 
mov 58,07 # Otherwise low 
mov Ax,10068 # Enable plenee 
int le 
Tur 20 

x 







Ofvw 
o 


Figure 11. EGAS/2 lets you use a 512- 
character set based on the foreground intensity 
bit of the attribute. 





At] 


87S12.COM 
eo 
Aa, OF 
16 


>e 


2 Get video page 


338 


AH,O3) 3 Get cursor 
le 


BP,0126 


i] 
z 
a 


String 1 

2 Number of chere 
y Attribute 

? Write String 


PELE EL! 


2 Get cursor 
# Gtring 2 


+ Weite 6tring 


“Low Inteneity®,8D,BA 
"Bigh Inteneity”,6D,0A 


Figure 12. TESTS 12 prints two strings in low 
and high intensity to test or demonstrate a 5{2- 
character set. 


EGA512 1 @ 


everything in low intensity will be italics 

(the block 1 font), and everything in high 

intensity will be the normal font (block 0). 
Finally, 


EGA512 9 @ 


tums everything back to normal. It makes 
both low intensity and high intensity have 
the same font. The EGAS12 program 
checks if the two parameters are the same 
and, if so, restores the meaning of the attri- 
bute bit to specify high intensity. 

If your word processor works in text 
mode, does on-screen display of bold- 
face, and doesn’t reset the video mode on 
entry, try executing 

EGA512 9 1 


and see if you can get italic in your word 
processor instead of boldface. (Of course, 
then you have the problem of printing 
those extra 256 characters on your printer. 
But this is an article about video. Your 
printer is a whole other problem.) 

You may be distressed at losing a high- 
intensity character display when you use 
the 512-character set, but there’s a way 
around that, too. In part 1, I showed you 
how to use the EGA palette registers to 
map the 4-bit IRGB code into a 6-bit 
rgbRGB code. With this technique you 
can map the low-intensity IRGB codes 


(where the *‘I’’ intensity bit is 0) into high- | 


intensity rgb>RGB codes. The only thing 
you're really limited to with a 512-charac- 
ter set is 8 foreground colors instead of 16 








for the two fonts, since only the RGB bits 
of the attribute (and not the I bit) are used 
for foreground intensity. Using the palette 
registers, you can map these into anything 
you want. 

Another altemative to restoring high- 
intensity foreground is to invert all the bits 
of the two fonts and use another BIOS call 
(AX = 1003h and BL = 0) toenable back- 
ground intensity instead of blinking. Now, 
since your characters are really back- 
ground, you have all 16 colors available 
for the two fonts. Your background is now 
limited to 8 colors (which is normal), and 
you can’t use hardware blinking. 

The underline on the monochrome dis- 
play presents another problem. If you de- 
cide to remap palette registers to give you 
low and high intensity foreach font, you’ll 
be able to use an underline only in either 
low or high intensity, but not both. 


THE POOR MAN’S FONT EDITOR 
Now that you’ve seen how you can load 
fonts into the EGA, you may want to cre- 
ate your own fonts. There are two ways to 
do it. You could start off with a piece of 
graph paper, draw each character by color- 
ing in the appropriate blocks, translate 
each row of dots into a two-digit hexadeci- 
mal number, and then type these numbers 





= Tocreate your own 
fonts, we'll be turning 
your text editor 

into a font editor. 


into a file. This is the long way. 

It’s easier to use an on-screen **font edi- 
tor” program. You can then begin with an 
existing font and make modifications to it. 
Of course, font editors can be complex, 
but we'll be taking an inexpensive ap- 
proach by tuming your own text editor into 
a font editor. You'll be editing an assem- 
bly language file that contains a series of 
assembler *‘DB’’ statements. You can 


then convert this file back into bytes with | 


the IBM or Microsoft Macro Assembler. 
Figure 13 shows a program called 
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FONT2DB that retrieves an existing EGA 
font and translates it into these DB state- 
ments. The file created by this program is 
quite long: there are 256 characters and 14 | 
bytes per character (for the 8 by 14 font), 
and each byte uses one line. The bytes are 
shown in binary format as Os and Is, so 
you get a visual representation of the font 
on your screen. Although FONT2DB is set 
up to list the 8 by 14 font, I’ve also shown 


YONT2DB. COM 
pt 


»o 
2 
a 


BH, @2 


Ax,2130 
ig BS:RP poiata to font 
cx, 0108 H @umber of cheractera 
Ba,0E 4 08 for 8x6 Pont! 


1 03 foc @x@ Pontl 


PEE EEE E 


eae {RP+ 00] + Get Byte 
5 Point to next 

BL, 88 3 @ bite 
BI, 013C 5 Destination 
BYTE PTR (D1J oy Zero it out 

Ded 1 Get the bit 
rit PrR (or) .39) put fn ’ orl 
' 


t pit counter 

4 Loop around 

+ Point ce yout put 
y And print it 


0116 

Dx, 0139 
An, 09 
a1 

BR 
#19sc 3 Loop around 
DxX,@145 y Print out raturn 
An, O9 


a fytes per character 


21 
o10A 5 Gat next character 


20 
°DB €1234567b",90,8A, °$* 





Figure 13. FONT2DB prints an EGA font in 
binary format so that you can use your text 
editor to customize your own fonts. 


in the .SCR file which values to change to 
use it for the 8 by 8 font. 
If you simply execute 


FONT2DB 


you’ll get a listing of the font on your 
screen. By redirecting standard output, 


FONT2DB >MYFONT 


the font will be saved in a file called MY- 
FONT. Now you can load MYFONT into 
your text editor, tum off insert mode, and 
make changes to the font by replacing 0s 
with Is where you want a dot, and Is with 
Os where you don’t want a dot. 

To change the font height, simply de- 
lete or add lines. You can use from | to 32 
lines per character, but make sure each 
character has the same number of bytes, or 
your font will look quite strange. 

After you’ve created your own font, the 
next step requires the IBM or Microsoft 
Macro Assembler. A shell program called 





FONTLOAD. ASM is shown in Figure 14. 
The INCLUDE statement includes your 
edited font in the assembly. For more ver- 
satility, you may want to assemble your 


| fonts independently and rewrite the loader 


program to load them from disk files. 


INTRODUCING EGA GRAPHICS 
So far, in both parts of this article, I’ve 
shown you EGA features that you can use 
in text modes. (And you thought you 
bought your EGA for better graphics!) 

Programming graphics on the EGA is 
no picnic. If you are interested in creating 
graphics applications for the EGA, you 
should seriously consider using a “‘virtual 
device interface,”” such as that found in 
Microsoft Windows or IBM’s Graphics | 
Development Toolkit. The Graphics De- 
velopment Toolkit, for instance, contains 
routines that can be accessed from IBM 
Pascal, IBM FORTRAN, IBM BASIC 
compiler, or Lattice C (but not the BASIC 
interpreter). Also, both the BASICA inter- 
preter in DOS, Version 3.2, and Microsoft 
QuickBASIC, Version 2.0, support EGA 
graphics. 

If you have lots of time to while away 
waiting for your screen to be painted, you 
could also use the BIOS for graphics. The 
EGA BIOS supports the same Read Dot 
and Write Dot function calls supported by 
the system board BIOS for the CGA. The 
only difference is that register BH must 
contain the video page. The BIOS Write 
Dot call is extremely slow, about 0.5 milli- 
seconds per dot on a normal 4.77-MHz PC 
or XT, so it takes a little under 2 minutes to 
refresh an entire 640 by 350 screen in the 
simplest case. Figure I5 shows the pro- 
gram (called WRITEDOT) that I used to 


+ PONTLOAD. ASM -= Loads e customieed font. 


CaEG = Begnant 
Aseune See Der CSEG, 


axe 119¢h 
BH, BEh 
BL, #0 
o oh 





+ Load font 
H Bytee/ cher 


1 Dumber chsce 
' Beart Chac 





i ortect Poet ; Addrese 

ten 

Byte 

+ Yauc font file name goee here 


Font. 

Include AYFORNT 

CSEG = suEnds 
End @ntry 





Figure 14. FONTLOAD loads a customized 
font in the format produced by FONT2DB. This 
program requires a Macro Assembler. 


time this. You can see for yourself how 
bad it is. 

If none of these methods is good 
enough and you want to program your own 
graphics, you'll be writing directly to the 
video memory and programming the EGA 
registers. There is no better way to learn 
EGA graphics than to dig into the EGA 
Technical Reference and sweat it out. I'll 
show you some basics to get you started. 

You'll get the fastest graphics routines 
by programming in assembly language. 
You can also program EGA graphics rou- 
tines directly in any high-level language 
that supports BIOS calls, register output 
commands, and direct access of memory 
in a far segment. 

Probably the best high-level language 
for programming EGA graphics is C, and 
that is what I’ve used in the EGADEMO 
program shown in Figure 16. This pro- 


RITEDOT. COR 
08 


AK, 0010 7 Gat video mode 
16 r to 16 


» Weite Dot 


it Column 
a, 0288 i bea’ if 640 
o1BB 3 af betes y 


DK it Row 

OX, @15E 4 fee if 350 
#109 2 If below, loop 
od 5 Bet video mode 


20 


leop 


1 to 
5 Tecminate 


Figure 15. WRITEDOT demonstrates that the 
speed of the BIOS Write Dot routine makes it 
unsuitable for most graphics applications. 


gram assumes your EGA is connected to 


an Enhanced Color Display. EGADEMO 
sets the video mode to 16, displays 100 
random rectangles on your screen, sets the 
video mode to 16 again, and displays an- 
other 100 random rectangles by XORing 
(eXclusive ORing with the colors already 
on the screen). It then sets the video mode 
back to 3. 

EGADEMO was written for Microsoft 
C, Version 3. Library functions that corre- 
spond to int 86 and outp may be differ- 
ent for other C compilers, and so also may 
be the use of a far pointer for directly ac- 


| cessing the screen. 


With Microsoft C, Version 3.00, the 
program can be compiled thus: 
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$2000? 


That's Too Darned Hic 


Why should a CAD package cost more than a Word 
Processor? It shouldn't! Lots of people ask how we can 
offer a CAD system as good as ProDesign Il at a price as 
low as $2939. It’s easy. A PC Software Package does not 
cost $2000 to manufacture. It doesn’t even cost $200. It 
makes us ask the questions, “Why do comparable CAD 
packages cost $2000 and more?” “What makes a CAD 
package cost more than a Word Processor?” 

ProDesign II doesn't. ProDesign Il is the complete 
CAD package you get for $299. With ProDesign II, you 
get such advanced features as Auto Dimensioning, Area 
Fill, Fillets, Mirroring, Isometrics, Curve Fitting, Object 
Snap, Attributes, Drawing Merge, and many, many more. 
Features once available only for $2000 or more. Features 
you get at no extra charge with ProDesign I. 

But there is another, very important reason you 
should get ProDesign Il. ProDesign II is very unique 
among CAD packages. It is easy to learn and use. When 
we call ProDesign Il “The Easy To Use CAD System”, 
we're not joking. You will be productive with ProDesign II 
in an hour or two instead of a week or two. 

What else does ProDesign II offer? Compatibility. 
Compatibility with over 100 printers. Compatibility with 


h! 


over 50 plotters. Compatibility with most graphics adapt- 
ers, digitizing tablets, and mice. Compatibility with most 
display adapters. Compatibility with any software that can 
produce HP plotter commands. Compatibility with main- 
frame CAD systems (IGES). All at no extra charge! (You 
can also get an AutoCAD Interchange Utility for $99 that 
converts drawings to or from the AutoCAD format.) 

What additional hardware do you need? None! An 
{BM PC compatible and 512K RAM are all you need. 
ProDesign II produces high resolution drawings on your 
dot matrix printer - better than .005” resolution on an 
IBM/Epson compatible printer. And you don't have to get 
a mouse or digitizing tablet. ProDesign II 1s designed for 
easy and efficient keyboard use. You won't even need a 
math coprocessor, although It Is supported. From a small 
drawing on a dot matrix printer to an E-Size drawing ona 
large plotter, ProDesign II is the one to use! 


ProDesign ll — Affordable. Compatible, and Usable! 


Where do you get tt? See your local dealer or contact: 
American Small Business Computers 
11B South Mill Street 
Pryor, OK 74361 


918/825-4844 TELEX 9102400302 





PRODESIGN II — ONLY $299! 
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6¢We typed In at 

a prompt: ‘Who works 
In administration?’ 
‘List the total salaries 
for the sales 
department: 

Q&A handled these 
questions without 
further prompting.99 


“Q&A” comprises menu-driven, 
integrated word processing and data- 
base functions. ..and adds to that 
a smart query language that gets even 
smarter as time passes. That's pretty 
special” 

“At the heart of the Q&A system 
is the Intelligent Assistant* Q&A is 
delivered with a 400-word vocabulary 
and a utility that enables you to 
‘teach’ the Intelligent Assistant all 
about a given database” 

“Once you describe your data- 
base to the Intelligent Assistant, it’s 
ready to go to work for you:’ 

“First, Q&A parses a request 
and attempts to understand it based 
on its own vocabulary and its past 
experience. If it can’t understand a 
word or phrase, it asks for more 
information from you until both sys- 
tem and you agree that the intent is 
clear. After it delivers the requested 
report, it remembers the discussion so 
that the next time similar phrasing 
and vocabulary are used, it will not 
have to ask for clarification” 

“Is Q&A smart enough to stand 
in for the microsystems specialist on 
the weekends? Can the untrained 
boss actually sit down and have a 
meaningful discussion with his data- 
base management software? Our 
experiments certainly support 
that view.” 

“For the 80% of data management 
tasks that can survive in the world 
of flat files, Q&A seems to provide a 
uniquely functional answer. Its 
designers have done well’ 


—Richard Aarons 
PC Magazine, March 19, 1986 


¢¢Blends Software 
Publishing’s ease-of-use 
methodology with 
features more 

common to heavyweight 
data managers. 99 


“Intended for those who want 
ease of use without sacrificing versa- 
tility, Q&A has the look and feel of 
the pfs: products but is easier to use.” 

“pfs: veterans can be up and 
running in short order with Q&A's 
single-file data manager. Further 
examination, however, reveals flexi- 
bility more akin to data management 
heavyweights dBASE HI or R: base 


5000° 

“Q&A... benefits greatly from 
a natural language interface. That 
interface, called the Intelligent 
Assistant, is an artificial intelligence- 
based front end that enables you to 
issue commands to the data manager 
in plain English phrases’ 

“The Assistant’s real strength 
is the ease with which it lets you ask 
complex questions like Show the 
electrical engineers with a salary 
between the average and maxi- 
mum. The Assistant will gather 
data on the salaries of all the elec- 
trical engineers in the database, figure 
the average and the maximum, and 
report the results. You get three 
separate functions from one query, 
and you don’t need to program the 
database for the mathematical 
calculations” 

“Symantec also had the foresight 
to include a host of conveniences 
usually found only in more ambitious 
programs: a keyboard macro facility 
for storing and recalling frequently 
typed commands or phrases, plus 
utilities for importing and exporting 
data and copying, renaming, and 
deleting files? 

—Jim Heid 
PC World, April, 1986 


‘OO 8 
oo hoy 


“Q&A smoothly integrates a word 
processor, file manager, and report 
generator to form a productive, even fun, 
business application tool. Its intelligent 
Assistant feature uses artificial intel- 
ligence technology to dramatically 
reduce the learning overhead. Useful, 
reasonably priced, well-made, not copy- 
protected. Q&A is recommended:” 

“The word processor and data 
manager are Q&A's two primary modules. 
Each of these applications is suffi- 
Ciently powerful to compete by itself 
with popular word processors and data 
managers.’ 

“Although Q&A's word processor 
is a stand-alone appllcation, it is also an 
integral part of the data manager... 
Moving from one to the other is only a 
matter of a few keystrokes.” 

"One of the slickest features of 
the word processor is the print envelope 
command. If you type a letter, you do 
not have to type the address a second 
time in another file to print the address on 
an envelope. Q&A reads the letter, finds 
the address, then spaces the address 
properly for a business-size envelope.’ 

“Form generation is a breeze... 
You can draw boxes, center lines and set 
tabs, ..And you can create custom 
help screens for every field, which can be 
Important In an environment where 
several people may be using a database." 


—Kelth Thompson 
InfoWorld, January 13, 1986 





reviews like these. 
had a database like this. 


66Q&A seems to me 
the quintessential 
manager’s product.?9 


“A near perfect tool for people 
who want to use their PCs to poke 
around in customer lists, personnel 
lists, product lists, and who also 
need to write reports and letters, all 
in the interest of doing their jobs 
better and more easily. 

“In fact, couple Q&A with a 
power spreadsheet like I-2-37 and 
a sophisticated organizer and to-do- 
list keeper like ThinkTank or Ready}, 
and you've got very nearly the ideal 
manager's software kit’ 

“An essential element of a 
good manager's software is that the 
person who's going to use it doesn't 
need to know much about it!’ 

“Say I’m a broker in a securi- 
ties firm. I want to have access to 
lists of my customers, salespeople, 
current buy-sell recommendations. 
I'll want customers’ buying histories 
and performance figures for the 
salespeople. And that information 
needs to be updated frequently, 
possibly daily. 

“But what I don’t want to do is 
spend a few days setting up those 
databases. 

“What I want is to sit down at 
the computer for a few minutes, set 
up some input screens, then hand 
the inputting job to an assistant. 

“Managers of the world, I give 
you Q&A” 

“When you reach into Q&A's 
‘Intelligent Assistant’ you see why 
Q&A's such a hot tool for managers. 

“The Intelligent Assistant 
query mode lets you use some very 
sloppy phraseology to get back very 
useful information. You'll need to 
define your more casual terms once, 
but thereafter, specifying search 
criteria is ridiculously easy:” 


—Jim our 
PC Week, Sesion ti 198 


¢66Q&As database and 
word processor add 
features without giving up 
ease-of-use. 99 





“Q&A includes among its 
many attractions not only the 
file manager and a report —_ 
generator to extract 


information from those * * Kx 


é¢Highest comparative 
rating ever.99 


“Q&A, the new file management and 
word processing program has earned the 
highest comparative rating ever awarded 
by Software Digest:’ 

“Q&A's superior user inter- 

face and extraordinary 
number of features rocketed 
the program to Its record- 







files and print it out as breaking score, proving 

desired, but a quite use- that a program can be 

ful word processor inte- both easy and powerful! 

grated into the package as well. Manuai Is easy to under- 
“The word processing seg- stand, well organized, with 


ment of the software can, in fact, be 
used by itself... All of these fea- 
tures take the ‘what you see on the 
screen is what you get on paper’ 
form? 

“Information from Q&A 
files can easily be merged into 
documents produced by the word 
processing segment of the pro- 
gram. Consider, for instance, the 
ubiquitous form letter. All that is 
needed to generate the individually 
addressed copies of such a letter is 
to insert an asterisk as a marker on 
either side of the field name cor- 
responding to an entry in the 
database. 

“For example, entering ‘Dear 
*title* *last name*’ at the beginning 
of the letter would result in the 
automatic salutations ‘Dear Miss 
Willard; ‘Dear Mr. Lewis; and so on 
throughout the whole gamut of 
individuals chosen to receive the 
letter? 


— Erik Sandberg-Diment 
The New York Times, March 9, 1986 





excellent examples.’ 

“Excellent explanation of program 
commands and functions:’ 

“Easy to enter/modify data in a record’ 

“Easy to change an existing file's 
record structure: 

“Easy to search for a record using 
single criterion or multipie criteria: 

“Easy to merge databases:’ 


—Software Digest, February, 1986 


*Q&A 1s a database integrated with a report 
generator, word processor and spelhng 
checker Its natural language interface, the 
Intelhgent Assistant, lets you run the database 
by typing m instruchons and requests in 
real English sentences Q&A runs on all IBM 
PCs and compatibles with 512K or more 
of RAM and dual floppies or a hard disk 
For complete product informaton and the 
dealer nearest you, call 1-800-441-7234. 
(In CA 1-800-626-8847). 


Q&A ws 4 trademark of Symantec Corporation 1-2-3 
3 a trademark of Lotus Development Corporation 


THE INTELLIGENT 
DATABASE 
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@ PROGRAMMING/UTILITIES 


MSC EGADEMO /Ze; 
LINK EGADEMO, 


The /Ze parameter is necessary to enahle 
the bold far keyword. 


GRAPHICS MEMORY ORGANIZA- 
TION When you program graphics on 
the EGA, you'll be writing directly to the 
screen memory. This memory is organized 
differently from the memory in CGA 
graphics modes. So let’s first review what 
we know about the CGA and see how the 
EGA is different. 

In the CGA-compatible graphics modes 
(4 through 6), the display memory occu- 
pies 16K, beginning at segment address 
B800h. In medium-resolution modes (4 
and 5), the 320 dots of each scan line re- 
quire 80 hytes. Each hyte represents 4 pix- 
els with 2 bits each for the four colors. In 
high-resolution black-and-white mode 6, 
the 640 horizontal dots also require 80 
bytes. cach byte representing 8 pixels. In 
cither case, 16,000 hytes are required for 
the 200 scan lines. The only complication 
is that all the even scan lines are at the top 
of this memory, followed by all the odd 
scan lines. 

The display memory in EGA graphics 
modes 13 through 16 occupies the 64K 
segment heginning at segment address 
AO000h. In graphics mode [6 (350 scan 
lines with 640 dots each and 16 colors), 
one screen's worth of data requires 80 
bytes per scan line times 350 scan lines 
times 4 (for the 16 colors), or 112,000 
bytes. Two video pages are availahle, 
bringing total memory to 224,000—just 
below the maximum 256K on the EGA. 

This 256K of display menvwory fits into a 
64K memory space by being organized 
into four 64K color planes. The four color 
planes represent the blue, red, green, and 
intensity hits that define the 16 colors. 
Each of the four color planes is addressed 
the same way. You specify which color 
plane you want to write to or read from by 
using the EGA registers accessible through 
output ports. 

The byte at address A000:0000 is the 
leftmost 8 bits in the first scan line of the 
display. The hyte at address A000:0001 is 
the next 8 bits in the top scan line. For 
graphics modes [4 through 16, the byte at 
address A0Q00:0050 is the first 8 hits in the 








second scan line. For graphics mode 13, 
the second scan line hegins at address 
A000:0028. The most significant bit al- 
ways represents the leftmost dot. 
Although the division of EGA graphics 


/* EGADEMO.C -- Compile witb Microsoft C 
to eneble “far™ keyword. 

#includa <dos.h> 

#defina MAXROWS 358 

#define MAXCOLS 648 

tdafina COLBYTES MAXCOLS/8& 

#define 

tdefine 


mein{) { 
setvideomoda(16) 3 
gandomrect (9) ; 
setvideomode (16) ; 
randomrect (9x18) ; 
perv icapaoce( =) ? 


eetvideomode (mode) 
int mode ; 
{ 
union REGS rags ; 
regs.x.ax = mode 3 
pane &rege, &rags) ; 


gandomract (fnct) 
int fnet 3 


unsignad int i, cl, cl, £23 c2, 


GRAFOUT(3, fnct) ; 
for (ie 9; 4 < 190 3 i++) { 


memory into identically addressed color 
planes initially appears clumsy, it has 
some distinct advantages. Since you can 
write to all four color planes simultaneous- 
ly. you can actually write up to 32 bits of 


Version 3 with /Ze parameter 
Programmad by Cherlee Petzold. */ 


GRAFOUT{index,valua) { outp{@x3CE,index) ; outp(@x3CF,velue) 3 } 
SWAP(a,b,temp) { temp = a3; aeb; b= temp; } 


/* Drew colored ractanglae *#/ 


/* Rectangles with XORing */ 


/* Sate video mode */ 


/* Drews 106 rectenglee */ 


temp ; 
/* Punction Regietar */ 


cl © rand() % MAXROWS 7 £2 = rend() % MAXROWS ; 


cl = rand({) % MAXCOLS ; 
if (cl > £2) SWAP (rl, ¢ 
if {cl > c2) SWAP (cl, c 


e2 = rand() % MAXCOLS ; 
2, tamp) + 
2, temp) ; 


foaatna cl, £2, c2, rand{)16)}; 


J 


rect({rl, cl, £2, ¢2, color) 

unsigned int rl, cl, £2, ¢2, col 
® (cher fer 
m- r1; 
{c2 >> 3) 


char Imask OxFF >> 
cher rmask “(OxFF >> 
register row, col ; 


if (numcols < @) { 


cher far *addr 
int numrows 
int numcols 


lmask &= cmaek ; 
rmask = numcols = 8 ; 


} 
GRAFOUT(6, color) ; 
GRAFOUT(1L, 9x9F) ; 


for (row = 9 ; row < numrowe 3 £ 
GRAFOUT(8, lmask) 3 


*{addr++) b= 1 3 
GRAFOUT(§, OxFF) 3 


/* £1 <= 12 end cl <= c2 */ 
or? 


*) (OxAG908Q9GL + COLBYTES*r1 + (cl>>3)) + 
-(cl>> 3) -13 


{cl & 7) 3 
(c2 & 7)) 3 


/* Number of rowe */ 
/* Number of columne 


/* mask for left */ 
/* Mask for right */ 


/* Adjustmant for small rows 


/* Set/Rasat Register */ 
/* Enabla Gat/Reset Ragieter 


owet) 


/* Bit Mask Registar 
/* Left sida */ 


for {col = 8 ; col < numcole 3 col++) 


*{addr++) ge 1 ; 
GRAFOUT(S, rcmask) ; 
®(addrt+) gel 3 


addr += QCOLBYTES ~ 2 ~ numcols 3 


1 
GRAFOUT(9, 9) 3 
GRAFOUT(1, 8) 3 
GRAFOUT(8, OxFF) 7 
1 


/* Middla part */ 


/* Right eide */ 
/* Next cow */ 


/* Sat/Resat to normal */ 
/* 8/R Enable to normal */ 
/* Bit mask to normal */ 





Figure 16. EGADEMO is an EGA graphics demonstration program written in C that draws 


random rectangles on the screen. 
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data (8 bits of four colors) by writing | byte 
to the display memory. Partially for this 
reason, the wrong way to program EGA 
graphics is to start off with a simple 
‘Write Dot’? routine and base al! other 
graphics routines on this one function. 
You’l! get much better speed if you try to 
take advantage of the EGA’s memory or- 
ganization rather than work against it. 


HOW EGADEMO WORKS EGA- 
DEMO illustrates the use of four of the 
EGA’s graphics registers. Programming 
these registers correctly is necessary be- 


fore you write graphics information to the | 


display memory. These use the GRAF- 
OUT macro. In each case an index value is 
first written to output port 3CE. This de- 
fines which register we want to write to. 
Next, the value we want to write to that 
register is written to output port 3CF. Oth- 
er EGA registers have different port ad- 
dresses and work differently. 

The first use of these registers is in the 
randomrect The value written to the 
Function Register (with index equal to 3) 
tells the EGA whether any data written to 
the display will be written without modifi- 
cation or will be ANDed, ORed, or 
XORed with the data already there. EGA- 
DEMO draws 100 rectangles without 
modification and 100 more with XORing. 
Youcan also program this register to rotate 
data being written to the display. 

The rect function programs the 
Set/Reset Register with the color of the 
rectangle and also programs the Set/Reset 
Enable Register to enable the set/reset 
function for al! four color bits. This is not 
the only way to handle color on the EGA, 
but I’ve found it to be the most convenient 
for solid fills. 

The rect function also programs the 
Bit Mask Register. Since 1 byte of the 
EGA memory encompasses 8 horizontal 
pixels, you often need to protect some pix- 


els from modification. Any bit in the Bit | 
Mask Register set to 0 protects that bit | 


from modification when you write to the 
display if that memory tocation has just 
been read. 

Let me elaborate. When you read a byte 
at a particular address from EGA memory, 
the contents of all four color planes at that 
address are latched internally in the EGA 
hardware. This is a total of 32 bits, 8 in 
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each color plane. When you write a byte at 
an address, either the contents of these 
latches are written back to memory if the 
corresponding Bit Mask Register bit is 0, 
or something else is if the bit is 1. In the 
rect function, the data written to each bit 
where the Bit Mask Register is set to | is 
the color value in the Set/Reset Register. 

The rect function uses the Bit Mask 
Register for the left and right sides of the 
rectangle. This allows for rectangles that 
may not start or end on a byte boundary, 
since we want to protect the data to the left 
and right of the rectangle. 

The C statement 


*(addr++) &= 1 


appears three times in the rect function: 
for the left side of the rectangle, the central 
part, and the right side. This statement 
looks as if it’s ANDing the contents of the 
video memory with |, but it’s really not. 
All this statement has to do (besides in- 
crenment the address when it’s done) is 
read a byte to latch the intemal EGA regis- 
ters and then write a byte to write the 
Set/Reset color value to the unprotected 
bits. The value we actually read or write 
out makes no difference. All we have to do 
is perform a read and a write. This state- 
ment happens to do it very quickly. 

(Watch out for your compiler, howev- 
er. I originally had a 0 at the right of the ex- 
pression shown above, but Microsoft’s C 
compiler ‘‘optimized’’ the statement to 
write only a 0 to memory! That would be 
OK in most cases, but not for the EGA.) 

As I mentioned earlier, using the EGA 
Set/Reset Register is not the only way todo 
this, but it does indicate some of the 
strangeness involved in programming 
graphics for the EGA. The Write Dot rou- 
tine in the EGA BIOS uses a different (but 
no simpler) approach involving the Map 
Mask Register. Having these two exam- 
ples in front of you will help when you start 
exploring the EGA registers. 

But as we’ve seen, there is much in the 
EGA to explore without getting anywhere 
near graphics. While the EGA will help 
make the transition to graphics-based soft- 
ware more pleasant to us, it opens up more 
potential in character modes as well. [i 


Charles Petzold is a contributing editor of 
PC Magazine. 








Expand 
Your System 


Capability 
Capability 
Capability 
Capability 


Economically 


With the Wheatstone 
85-Thousand 
Expansion Unit 


¢ 6 Card Slots 

eAccepts 2 Winchestar Disk Drives 
(Optional) 

© Cable Access with 4 "D" Connectors 

¢ Indapandant Powar Supply 

© Indicators for Disk & Power Status 

¢ High Volume Cooling Fan 

¢ Compact, Rugged Construction 


eae 


Now you can utilize the huge number 
of add-in cards availabla for the IBM 
PC* or compatibles. A host adapter card 
and cabling (included) will, when 
installed in your IBM PC or compatibla, 
routa all data, control, and I/O signals to 
tha motharboard in the Whaatstona EX 
Unit. Slot covers provida RFI shialding 
while maximizing the cooling air flow. 


eae 


You'll be amazed how affordable a 
Wheatstona Expansion Unit can be. 


Write or call now! 


fy WHEATSTONE SYSTEMS INC.— 


§29D Forman Drive 
Campbell, CA 95008 

{408} 559-7670 or 

{800} 225-1689 (outside CA) 


(See us at |.S.A. Houston, Booth 411) 


‘IBM PC Is a regutered trademark of Intarnational 
Business Machines Corp 
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We have 1000's of Software and 


hardware items in stock. Shipmenis 
on almost ell Items within 24 hours! 





Call for programs 
not listed 





FREE! UP TO $100 SOFTWARE FREE! 
With every purchese over $100.00 you can 
seiect one ol the following MS/DOS 
diskettss et no cherge. Pleese indicate 
choice(a). 

1. Biveberry | - 54 besic utility programs 
includes printer eal rep ic genere- 
tion, atc. Retall value § 

2. Blueberry It - elites’ papnecaiheip: 

tor, e iebel maker end e checker game 

ffeauires graphics card). Retall value 


3. Print Select progrem - Assembly leng- 
vage program to aalect dillerent typa 
fonts, etc., or meke your printer lunc- 
tion es e correcteble typewnter - perfect 
for envelopes, notea, atc. Adeptetion 
modules lor populer rintars included 
end neal to edept eny printer. 
Retali velue $ 

4. Deposit Progrem Compiled OBese to 
list end totei cesh, check, benk card lor 
bank deposit end keeps history - Beve- 
loped for our corporate use - Super Pro- 
orem! (source code evailable). Retall 


Seiect en eddltionel diskette for every 
additione! purchase of $150 or purchese 
| over $500 end receive aii louret no cherge. ] 


——DATA BASE MANAGERS--— 
Clipper ...cse00 34 
~ Clout 2 ....6. 
» Condor ill... 
. Fox end Gelier Quickcode ... 
Fox end Geller Quickreport 
Knowledgeman Il. 
Nutshell Filer. 
Powerbase 2.2 
ee File. 
RBase 5000 
Think Tenk..... 
Wordtech OBase 3 compiler........ 

——wonb-PRocessing—— * 

Pro! : - 8 
























Websier Spell 
Word Parfect 4.1 . 
Wordster . 


——SPREADSHEETS—— 


Kaiten ry 
VP Planner . 
——ACCOUNTING— 
BPI Accounts Peyeble . 
BPI Account Receivable 
BPI General Accounting . 
BPI Peyroll 


Boars et end Sense . 









TC&. Sig Four equivalent of Peechires 
Serlse 4 - Specialiy eugmented end cus- 
tomized for your iBM PC Tarminel and 
Printar - GL, AR, PA, AP, CP/M-80, CP/M- 
86 lor PC XT, DOS 1.1, 2.0. 

Each Module $65 For All Four $249 


——INTEGRATED—— 


erascccee Call 










No Charge for MasterCard or Visa 


oe = 








——TRANSFER PROGRAMS—— 
Crosstalk XVI ..... 
Hayes Smericom fi 
Microsoft Access 












——-GRAPHICS_—— ya 
Chertmaster ...... sess sersaceves toate de 205 
Energrephics 2.0 
Fency Font... 
FOntix ..ccsisseece 
Freeience .. 2.2.0.0 4 
Grephwriter/Combo we bg tiie 
Microsoft Bus Mouse ..... 















Microsoft Fiight Simulator .... 
PC Mouse W/DR Halo Il... 
Printshop ee vaboneneg nn 
Signmest eee ehseTnd ees 

































INCREDIBLE VALUE! 


Nationaiiy edvertised boards for iBM PC 
end most compatiblea at giveawey prices. 
1 yaer werrenty 
Keyboerds (simiier to 5151) ......... 9 
Monochrome Boerd w/Printer Port.. $79 
Graphic Board with pareile! port 
(simiiar to Herculas Grephics) .... 
Expansion Boerd 0 to 578K... 
Multilunction Boerd w/geme port 
(simiiar to AST Six Pack).......... $99 
Four Drive Floppy Controller .. Go 
Color Card without printer port...... 
Color Card with printer port ........ $29 
MULTITECH Turbo IBM Compatibie Com- 
puter 256K, dusi drives, 8MHZ, Ports- 
parallei,-senel-clock, 5151 type 
keyboard, grephics board (similer 
to Hercules), mono monitor, DOS 3.1 
6 month national (TRW) werranty .. Call 


——LANGUAGES—— 
Lattice C Compiler 3.0 
Run C Prolessionel 
Microsoft C Compil 
Microsoft Fortran .. 
Microsoft Macro Assemb! 
Microsoft Pascal Compiler 
Microsoft Quick Basic .. 








Festbeck ...... 
Microsoft cows 


Superkey 

——PROJECT ete Simei a 
Microsoft Project . . 2 
Super Project Plua... 


HARDWARE 


—-—HARD DRIVES—— 
Bernoulll 20 MB % ht. w/Coniroller :.;. 2077 
Filecerd 20 MB ....scsccscccscseceeeess SOS 
Seegete 20 MB Internei w/Conirolier ... 399 
Seagete 30 MB w/Controller .......2,«. 478 

——MODEMS—— —- 
Hayes 1200 ......00....06 
Hayes jar w/Software.. 
Hayes 2400 





Technical & Other 
Info. (602) 246-2222 


HARDWARE 
U.S. Robotics Courlar 2400 ........... $958 
U.S. Robotics a ina 1200 oie esenee Call 


64K 150NS Chips (J nae “Set of 8) .. $10.50 
256K Ram Chips (Set 01 9) ...s..2eceeree 27 


: ——BOARDS—— 
AST Advantage. . 

AST Sixpack (384K) oer) 
Hercules Color Card. 
Hercules Grephica Cel ‘ 
J RAM III (Teil Tree)... 
J RAM LAT (Tall Tee) . 
J Lazer (Tell Tree). 
Peradise Five Pek . 
Paradise Modular Gi 
Quedrem Boerd with 

end Geme Port 
Quedcolor |... 
Sigme Maximizer 
STB Chauffeur Boerd 
STB EGA Plus .. 
STB Mono Board. 
AB Pereilal Print Sw! 
Min! Micro Perellel Print Bufter 
IBM 135 Watt Power Supply. . 


——COMPUTEARS—— 
Corone PC. .cceccscrnseeee 


Sperry PC Mono 256K Ouel Orive 


Serial Port, Clock, MS0OS 2:11, 7 Cail 





















t/Ser 








ABBOTT TURBO PC 
iBM Compatible Computer, 4.77 MHZ or 
7.47 MHZ, AT style keyboard, 640K, duai 
drive, 135 watt power aupply 

or with 20 M6 Seagata Harddrive ..975 
8 month limited werrenty 


Sharp Portable .....sscecessevnsccccces Gall 
crtizeti ——PRINTERS—— 










ogo sepangwieds 


Citizen 120D ....cccceess 
Premiere 35 Daisywheel 
CANNON Laser ..... 
Reet - Call on ell m 





Muttitech RG! 


NEC Multi Syno 
Samsu L 
Taxen 121 Green 





TERMS. Add 3% tor COD orders Shipping on most soft- 
ware is $5 00 AZ orders +6 7% sales tax Personal check - 
ailow fourteen (14) days to clear Prices are subject fo 
change We accept purchase orders trom authorized com- 
panies All returns are subject to a restock tee We donot 
guarantee compatibility 


tioure 7 A.M. to 6:30 P.M 3.7. Mon. thru Fri, 
rény 10:00 A.M. te 3:00 PM. 





TOLL-FREE ORDER LINE 1-800-421-3135 


WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave. « Phoenix, AZ 85051 


» 


sreeggeces Call | 
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One wily reader has found a way to halve the time it normally takes to load large spreadsheets 


in 1-2-3, Release 2.0. 





THE BACKSPACE DISASTER 

The readers of your column often use the 
sequence /mcCELL “{BS}" when they 
want to give a /-2-3 cell a range name. 
This is a shortcut for naming the current 
cell when there is a chance that there is al- 
ready a cell with the same range name 
somewhere else in the spreadsheet. Putting 
in the backspace means that you don’t 
have to go to the trouble of deleting CELL 
before you create it again. That is a danger- 
ous thing to do, however, because if CELL 
already exists somewhere else and ir also 
has another range name attached to it, the 
second range name will be reassigned to 
the new, current location of CELL. 

Figure | is a good example of this. If 
you put the cursor on D3 and run macro 
\A, it will work its way down the column 
until it gets to 999 and then stop. This is a 
standard routine for testing values in a col- 
umn. However, suppose that cell D5 has 
the range name B. (The name is in C5 in 
Figure |.) After the macro has done its 
work, try hitting Goto (F5) B. You'll find 
it has ‘now moved to cell D7! As the macro 
worked its way down the column, it picked 
up range name B and dragged it along with 
CELL to the bottom of the column. It 
would do that with any range name it met 
along the way. 

I therefore use /rndCELL ~ before 
/mcCELL ° ~ to avoid that problem. 

Mike Hunter 
Arden, North Carolina 


This is, indeed, an unpleasant kink in the 
way 1-2-3 handles range names. Howev- 
er, Mr. Hunter's solution (macro \S) 








won't work every time, either. If your 
spreadsheet doesn't already have a range 
by the name of CELL, you're in trouble. 
Trying to delete a nonexistent range name 
will get you a beep and a hung macro. 1 
have added the line \T above \S, which 
solves the problem if CELL doesn't al- 
ready exist somewhere. If it does exist and 
also happens to have another name as- 
signed to it, sure enough, the other range 
name gets reassigned to D3. However, as 
the macro loops, it won't pick up any more 
range names. 


FASTER LOADS 

Release 2.0 of /-2-3 loads the same 
spreadsheet more slowly than Release 1A 
does. You can't solve the problem by sav- 
ing the .WKS file as a .WK1 file. It still 
takes just as long to load. 

However, Release 2.0 can be made to 
load files almost as quickly as 1A does. 
Before you retrieve your first spreadsheet, 
execute a /File Combine Copy Entire com- 
mand. You don’t actually have to do a 


| 


combine; if you like, you can back out of it 
with a series of Escapes. But now, when 
you load a file with the usual /File Retrieve 
routine, it loads nearly as quickly as it 
would with 1A. The /FCCE command 
seems to set a flag that makes Release 2.0 
run more quickly. It will continue to run 
more quickly until you exit and load it 
again. 

In my case, I find that this trick makes 
1-2-3 load a 110K worksheet from a flop- 
py in 50 seconds instead of 2 minutes and 
50 seconds—a substantial saving. I have 
automated the procedure by putting an 
empty file named DUMMY.WK|I and an 
AUTO123.WK_ file on all my data disks. 
The autoloading file has an autoexec \0 
macro as follows: 


/fcceDumny~ 

/fr{quit} 
The macro combines DUMMY.WKI1, 
which is empty, and then displays the 
| J-2-3 files on the disk. 
These two small files take up space on 





/rncCELL~ {Bs}~/xiCELL<>999~ {Down}/xg\A~ 


/encCELL~ {bs}~ 


/rna@CELL”/ rncCELL”~/xiCELL<>999~ {down}/xg\s~ 





Figure 1: Examples of macros that do and do not drag other range names with them. 
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my disks, and combining DUMMY takes 
a few seconds, but all subsequent file re- 
trieves are much quicker. This awkward 
fix will have to do until Lotus improves the 
program or until I can afford a hard disk. 
J. E. Kirkpatrick 
Canyon Lake, Texas 


This is another one of those Ripley's be- 
lieve-it-or-nots about |-2-3. 1 tried it with 
a 92K file and found that after I backed out 
ofan !FCCE command, Release 2.0 would 
load the file in 40 seconds instead of 70 
seconds. Not quite so dramatic an im- 
provement as the one Mr. Kirkpatrick re- 
ports, but certainly worthwhile. 


POOR MAN'S PROJECT MANAGER 
Even if you don't have several hundred 
dollars to spend on project management 
software, you can still do simple Gantt 
charts with /-2-3 or Symphony. The results 
shown in Figure 2 are for /-2-3, Release 
JA, but the @char function in Release 2.0 
and in Symphony gives you greater flexi- 
bility in drawing charts. 

The model works by using the same 
format and essentially the same formula in 
the entire Gantt chart matrix of G8 to X16. 
The format is +/— and the formula (in G8) 
is shown in the figure. It produces the + 
signs and the periods and is set up with 
mixed references (the dollar signs) so that 
you can copy it easily to the rest of the 
Gantt matrix. 

Row 7 contains the beginning date of 
each month. G7, therefore, is 
@date(85,1,1). The result is not displayed 





TASK 
START 


TASK 
TIME 
(Ho's) 
PLAN PROJECT Aug-85 4 


BUY HARDWARE Oct-85 5 
BUY SOFIWARE Nov-85 3 
INSTALL TESTBED Jan-86 2 

1 


TEST SOFTWARE Feb-86 


Formula in cell G8: 
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because the column isn’t wide enough, but 
the asterisks make a nice separator be- 
tween the month names, in rows 4 through 
6, and the rest of the chart. Finally, you 
need to have each task’s start date in col- 
umn D, and the number of months it will 
take in column E, 

The formula in G8 (and the rest of the 
chart) works as follows: If the beginning of 
the month (G7) is greater than or equal to 
the task start date (D8) and the beginning 
of the next month (H7) is less than the end 
of the project (D8 plus the length of the 
project), then print two “‘plus signs’’ in the 
cell. Otherwise print zero plus signs—that 
is to say, print a period. 

By using different time units, such as 
weeks, days, etc., you can change the 
model to fit your requirements. And with 
1-2-3, Release 2.0, or Symphony, you can 
substitute the formula in Figure 3. The log- 
ic is the same as before, but the 35 and 32 
at the end of the formula let you choose the 
characters that indicate on the chart wheth- 
er the task is ongoing. In this case, ASCII 
35 is “‘#°’ and 32 is aspace. You can pick 
what looks best for you. 

John Dove 
Springfield, Virginia 


EDITING 1-2-3 TITLES 

Once you have set vertical or horizontal ti- 
tles with /-2-3, you can’t use the arrow 
keys or Home to move the cursor into the 





GHIJKLMNOPQRSTUVWX 


° +t+++. 
. eee 
. 


eo tt. 


ee 2 9 8 8 0 8 
oe ee ee 8 oe 
rere a ee eee Ss 1-7) 
er ee a ee st) 
sess ere ee eee 


° 
. 
. t+tt+++. © 





GLP (G$7>=SD8 #ANDE#H $7 < ( SDB+ ( ( $EB+1) *30)) 2,8) 


Figure 2: A way fo make Gantt charts with 1-2-3, Release 1A. 








| @CHAR ( @1F (G$7>=$D8 #AND#H $7< ( $D8+( (SE8+1) *38)) -35,32)) 


Figure 3: The Figure 2 formula to use with 1-2-3, Release 2.0 or Symphony. 


frozen, or titles, area. As the program's 
manual explains, if you need to edit the ti- 
tles cells, you can use the Goto (F5) key to 


get to them. A new set of titles appears, | 


and any changes you make on them are re- 
flected in the real titles. 

A handy, undocumented way to edit ti- 
tles cells is to /Move or /Copy something 





= A handy way to edit 
titles cells is to /Move 
or /Copy something into 
them from the unfrozen 
area of the spreadsheet. 


into them from the unfrozen area of the 
spreadsheet. Either you can specify the 
destination range by cell address, or you 
can actually ‘point’ to the titles area. If 
you ‘‘point’’ to the titles area, you get a 
temporary set of titles, as you would if you 








used FS; but if you use cell addresses, the | 


new cell contents appear in the titles area 
immediately. 
John Predmore 


Fairport, New York 


RECALC QUIRK 

Release 2.0 of /-2-3 gives you several 
handy macro commands for recalculating 
only part of a spreadsheet. This is a great 
timesaver when your spreadsheets are 
large because you don’t have to wait for 
the whole model to recalculate. However, 
{recalc} and {recalccol} don’t automatical- 
ly display the results of a partial recalc. 
/-2-3 has to redraw the screen before any 
new figures will appear. 

In Figure 4, if you change either Sales 
or Cost of Goods Sold, the Gross Profit 
figure obviously won't change if you have 
turned on manual recalculation. If you run 
macro \P, /-2-3 recalculates the results but 
doesn’t display them. For all you know, it 
hasn’t done a thing. Macro \R, however, 
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TinyTurbo 286 — $695 | 
AT Speed In a Half Slot 
The People’s Choice 


PCturbo 286e — $1195 
Double AT Speed in a Full Siot 
The Super-Achlever’s Choice 


BE #1 WITH THE LEADER 
Two Breakthroughs to TURBOCHARGE Your PC! 


Orchid became the #1 Turbo 
company by delivering the 
performance, price, and 
compatibility you wanted. Now 
we have followed our critically- 
acclaimed PCturbo 186 with two 
powerful new 8MHz 80286 
Turbos. 


TinyTurbo 286 


A half-slot PC/XT caching 
accelerator for AT speed at a tiny 
cost. It’s 100% PC compatible, 
even with copy-protected 
software, because you can switch 
back to the 8088 —a feature our 
competitors wish they had. 


PCturbo 286e 


A full-slot PC/XT/AT sor. 
Twice the speed of an AT; 5 times 
that of a PC for lightning 
calculations, dazzling screens, 
and unbelievable performance. 
A Megabyte of RAM, optional 


EMS memory, and free RAM 
Disk, Caching, and Print 
Spooling. Now your PC can wait 
on you instead of the other 

way around. 


Applications: 


A Windows: No longer do you 
need an AT to make it fly. 


A Math: Crunch through 
computations with 8MHz 
80287 power. 

A Spreadsheet: Load and 
recalculate with amazing 
speed. 

A CAD: Redraw, zoom, and pan 
ina flash. 

A Database: Run lengthy up- 
dates on Friday rather than 
all weekend. 

A EMS: Supports Lotus 
specification. 


PCturbo 286e and TinyTurbo 286 are trademarks af Orchid Technology. 
Al other products names are trademarks of their manufacturers. 
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Norton SI Program V3.0 


SPEEDCHART 


(IBMXT IBMAT Orchid 


Orchid 
Ticytorbe PCturbo 
2 286¢ 


Choose TinyTurbo 288 
If you would like AT speed. 
Choose PCturbo 268e 
If you demand the ultimate 
in performance. 


47790 Westinghouse Dr. 
4 Fremont, CA 94536 
= ~ 415/490-8586 


fan. Thc 709289 


ORCHID 


The Innovative Leaders 
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will not only recalc the range, but display 
the new results. This is because the {win- 
dowsoff} {windowson} line forces /-2-3 to 
redraw the screen. You'd get the same re- 
sult if you used {pgdn} {pgup}. 
Don McLuckie 
Plainfield, Illinois 


This is true as far as it goes, but it's not 





Sales 
Cost of Goods Sold 


Gross Profit 


67.08 These cells 
56.006 are the 

«¢ range named 
17.06 PROFIT. 


\e {recalc PROFIT} 


\R {recalc PROFIT} 
{windowaoff } {windowson} 


usually a calamity, since you can hardly | 
move a muscle without |-2-3 displaying | 
the new results. Besides a screen refresh, 
any valid carriage return will give you up- 
dated results, and you can’t get very far in 
1-2-3 without carriage returns. But if you 
ever do end a macro with a partial recalc 
and don't move the screen, this quirk is 
worth knowing about. 








s Displaying the recalc 
of only part of a 
spreadsheet is a great 


timesaver when your 
| spreadsheets are large. 


CONTRIBUTE TO THE CLINIC 
Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We'll pay you 
$50 for anything we print, plus an extra 
$25 if you submit it on a disk. If you senda 
| disk, please include a printout. 
| Mail your contributions to Spreadsheet 
Clinic, PC Magazine, One Park Avenue, 


Figure 4: Macro \P will not show recalculation results, but\R will because it redraws the screen. | New York, NY 10016. Pty 





Touch the 


Future with i DRIVES 


The trend is clear. 5%” drives will go the way 
of 8” as the 3.5” drives assert themselves as 
the new standard. Most MS-DOS laptop com- 
puters come with 3.5” drives. Adding a 3.5” 
drive to your PC or XT will enable you to ex- 
change media with your laptop. 

The wave of the future. New XT computers are 
being offered with optional 3.5” media. 
Increased storage. 3.5” drives offer 720K stor- 


age in a smaller protected media. 


Backups will use fewer disks. 
PREREQUISITE: DOS 3.2 


Internal Mount 


$225 
Ext. Mount w/case & PS 


$295 


We accept VISA, Mastercard, or prepayment. 
Or we can ship COD for cash or certified check. 
Shipping is extra. 


15100-A Central SE 
Albuquerque, NM 87123 
(505) 292-4182 
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PROTECT YOUR COPIES 
OF PC MAGAZINE 


Make your collection of PC Magazine o handsame addition to 
your office or hame— and protect and organize your capies for 
easy reference! 

PC Magazine Binders and Cases ore made of durable, luxury-ook 
leatherette aver quality binder baard. Custam designed for PC 
Magazine, every order receives FREE transfer foil ta mark dates 
and volume numbers. 


FOR FAST SERVICE CALL TOLL-FREE 1-800-972-5858 
as pC MAGAZINE 


TT _5 20. Box 5120- Philadelphio, PA 19141 


oe Pleasesend 1 Binders Cases Quantity 

ms Rhea my cence red 
Aare st 5 i ‘ 

on individual 95 | Vt cidered! US ahs only.) o 















cbc oher $8. - 
rai eal | Gamer C Via CMC [Minimum order $10.) 








OPEN Card No. Exp. Date. 

BACK 

CASES ee on | 
Store F aaa | 
=. | | 
for individual | a I 
reference. $295 each; | Sija ig | 
3 for $22.95; 6 for $43.95. *PA residents add 6% sales tox. J 
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The Professional Edge: 





If you’re a systems buiider/integrator in 
the IBM-PC fieid, you're calied on to make 
compiex, costiy and risky decisions everyday. 
In order to make the right decisions, you 
need to be at the forefront of your profes- 
sion. You need the professionai edge. You 
need PC TECH JOURNAL to give you in-depth 
articies on Graphics, Program Documenta- 
tion, Distributed Data Processing, APL, 
and Systems Interfacing and Deveiopment. 
PC TECH JOURNAL is THE magazine designed 
with YOU, the systems expert, in mind and it 
speaks to you in your language. 
Your subscription inciudes the speciai 
PC TECH JOURNAL Directory for a totai of 
13 issues per year! 
Get the professionai edge in the IBM-PC 
fieid with PC TECH JOURNAL today. Written by 
systems experts, for experts. 
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PC TECH JOURNAL 


PO. Box 2966, Boulder, Colorado 80322 

YES! 1 want to break away from the pack. Please accept my sub- 

scription to PC TECH JOURNAL for: 
D7 13 issues (one year) for $26.70 
OU) 26 issues for $53.35 
Savings based on annual single-copy price of $53.35. 


SAVE 50%! 


Mr./Mrs./Ms. 
Company. 
City____ State Zip 
Check one: 0 Payment enclosed O Bill me later 

Charge my: 0 American Express 1 Visa 0 MasterCard 

Card No, ____ Ea, Date. 

Add $6 a year for postage outside USA, US currency anty 

Please allow up to 60 days for delivery of first bene 

Basic annual subscription price is $34.97 


pric q 
Your subscription to PC TECH JOURN AG is Lax deductible If used In your profession 
Please check with yout accountant, Li Lae 
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What I. 
YOU COULD PRINT EVERYTHING ON 
THIS DESK FROM A BUSINESS PC? 


The world’s best-selling desktop laser printer has 
something in store for just about every business that’s 
ever dealt with the printed word. 

Because the Hewlett-Packard LaserJet Printer is . 
the only printer of its kind specifically designed to 
work with over 300 software programs. And since it 
hooks up to almost any business PC, it’s night for all 
kinds of users—not just the art department. So you 
can print everything on this desk—from simple 
memos to your life’s memoirs. And get high-quality, 
professional-looking output. 

Combined with our very fast, very versatile 
HP Vectra PC (it's IBM PC/AT compatible) and the 
software of your choice, the HP LaserJet is the cor- 
nerstone for a complete desktop publishing solution. 
One your whole company can easily use. 


Of course, the HP LaserJet also 
works with IBM PC’sand compatibles. led | 
As well as software like Lotus 1-2-3, —_— q 
WordStar and d:BASE II. And, for =a 


around $3,000, it’s te laser printer ID 
you can afford. -! 

We can’t printall the reasons our HP Vectra PC 
HP LaserJet is the printer of choice. But if you stop by 
an authonzed HP dealer or call us at 1800 367-4772, 
Dept. 709H for the one nearest you, we'll show you 
why HP quality printing makes very good business | 
sense indeed. 


7 HEWLETT 
Ca 
Business Computing Systems 


PG6OIPM9 


HP LaserJet 
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= EDITED BY CRAIG L. STARK 


POWER USER 


Using SideKick’ s dialer to ring up your accounting package, protecting files run under 


ACCOUNTING WITH SIDEKICK 

One problem with accounting packages is 
that you need the proper account number 
in order to enter anything. This usually 
means visually searching through a chart 
of accounts. If you print the chart of ac- 


| counts to disk, however, you can call up 


the file under SideKick’s ‘‘dialer’’ feature, 
then use dialer’s search feature to find the 
account number you need. The larger your 


| chart of accounts, the more helpful this 





| will be. 


Eric W. Baker 


Louisville, Kentucky | 


I’ve been needing this trick desperately 
without even realizing it. A minor obstacle 
f encountered was that my accounting pro- 
gram won't let me print the chart of ac- 
counts to a file, but SideKick solved that 
problem, too. While using SideKick’ s cut- 
and-paste facility to read the chart of ac- 
counts from the screen took too long to be 
considered trivial, now that it’s done I 
have only to update it when I add a new ac- 
count number, 

Another benefit here is that SideKick 
comes up instantaneously. My accounting 
program will let me visually search 
through the chart of accounts on-screen, 
but only after a drawn-out delay for load- 
ing the chart into memory. This trick is go- 
ing in my permanent repertoire. 

—M. David Stone 


BASIC ANSWER TO CROSSTALK 
PROBLEM 

As M. David Stone noted in PC Lab Notes 
(PC Magazine, Volume 5 Number 8), the 








| Crosstalk are barred from using this trick. 


DOS ECHO command, used with redirec- 
tion, provides a simple way to send dialing 
and other commands to a modem, using 
the format 


ECHO MODEMCOMMAND > COM1: 


(or COM2:, depending on where your mo- 
dem is). However, those of us who use 


The reason is that this command works 
only if the Carrier Detect option on your 
modem is set for ‘‘forced true’? (DIP 
switch 6 set DOWN on the Hayes Smart- 
modem 1200). If set otherwise, any at- 
tempt to echo commands to the modem 
gives you the message ‘‘Write fault error 
writing device COMI:.”” Unfortunately, 
Crosstalk won’t work properly if the carri- 
er detect setting is forced true. 

I discovered this when trying to add a 
modem command to my AUTOEXEC 
.BAT file. My modem insists on waking 
up set for auto-answer, and I wanted to 





= You can call up the file 
of your chart of accounts 
under SideKick’s dialer 
feature, then use dialer’s 
search feature to find the 
account number you need. 





DESQview, and conning dBASE into providing formatted SUM reports. 


tum off the auto-answer without having to 
load Crosstalk. After finding out that I 
couldn’t use the ECHO command and 
Crosstalk too, | turned to this simple BA- 


SIC program: 


106 OPEN "COML:1200,n,8,1,CS,DS,CD" AS #1 


20 WS="ATSO=0* 
39 PRINT #1,WS 
46 CLOSE 

S5@ SYSTEM 

60 END 


The OPEN command initializes the 
Com port. The first five items are similar 
to the mode command, giving the Com 
port, baud rate, parity, number of data 
bits, and number of stop bits. The last three 
items (CS, DS, and CD) tell the system to 
ignore the clear to send, data set ready, and 
carrier detect lines. Line 20 defines W$ as 
ATSO=0, the command to turn off auto- 
answer. Line 30 sends the command to the 
modem. Line 40 retums to DOS. 

I named this SLEEP and added the line 


BASICA SLEEP 


as the last line in my AUTOEXEC.BAT 
file. Now when I boot up my system, its 
last wake-up exercise is to go into BASIC, 
load SLEEP.BAS, turn off the auto-an- 
swer on my modem, and go back to DOS. 
Colleen Delaney 
Roselle Park, New Jersey 


There’ s no reason to Stop at this. By 
changing the modem command in this file, 
you can send any instruction to the mo- 
dem. To phone local information with a 
Hayes-compatible modem, for example, 
change line 20 to 
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NOW POWERFUL 
WITHOUT POWE 





Atypical DBMS user's screen, after the 
497th line of code. 


ith most database 
management soft- 
ware for the IBM 
PC family and com- 
patibles, you're quickly confronted 
with a painful reality: the only way 
to make your package live up to 
its promise is to learn its program- 
ming language. Which can take 
months. Then you have to write 
the code, line after frustrating line. 

But now, there's R:;BASE™ 
System V. And for the first time, 
you can quickly create programs 
that automate your most impor- 
tant data management tasks. 
Without programming. 

Of course, with R:BASE 
System V, you can enter, query, 
and report on data in a non- 
automated, ad hoc fashion. With- 
out programming. And there's a 
high-level procedural language for 

rogrammers. But that’s just the 
ginning. 


R:BASE SYSTEM V. 
IT GIVES 
NON-PROGRAMMERS 


POWERFUL PROGRAMS. 


With the EXPRESS System 
in R:BASE System V, you can 
access powerful features, without 
programming, that other data 
management software can't touch. 
With Definition EXPRESS, 


SELECT ALA PROM catiept SORTED BY calidate WHERE 


— Cheese an operator te combine cengmtiens—Cheose (ene) when gone 
AND OR AND NOT OR HOT (Dore) 





An R:BASE System V Prompt-By-Example 
(PBE) screen. With PBE's query capabil- 
ities, you can retrieve just the information 
you need. Without programming. 


you can build a database structure 
with advanced features like com- 
puted columns, and searchable note 
fields. VIEWS that combine up to 
five tables ina single, powerful Sal 
table. Data validation rules that 
check incoming data for errors. 
All without programming. 

Then you can use Forms 
EXPRESS to create customized 
data entry forms. The forms you 
create can load data into five 
different tables, linked in One-To- 
ey relationships. You can also 
include scrolling regions, custom 
borders, and custom colors, all 
without. programming. 

And with Reports EXPRESS, 
you can design reports exactly the 
way you want. And see what 
they'll look like, right on the 
screen. To see how complex your 
reports can be, take a close look 
at the example at the end of 
this page. 

Finally, you can tie it all to- 
gether tia 
First, you design your own multi- 
level system of menus. Your first 
menu level might look like this: 


Aunt Betty's Sales Reporting System 


(1) Enter Sates Date 
{2) Edit Sales Data 


(3) Print Daity Saies Report 
(4) File Processing 
(5) Bat 


For each menu choice, you assign 
an action. For example, to define 


ie ood EXPRESS. 





ure Hetiys faked aeces | 





Date 02500 


oy Pree tatended Frace! by 


Moch® Gane 
207 DakeAGatthCoones 85 200 196 00 
sos Peanut ButierCrunch 100. 230 
ore Deutte Rich Sceenies 150 495 


A data entry screen designed without 
programming, using Forms EXPRESS. 


menu choice #3, choose the action 
“PRINT,” select the report you 
just created in Reports EXPRESS, 
and specify the appropriate data 
sorting and selection criteria. 
Then Application EXPRESS auto- 
matey writes the program code. 
ich means you ve just 
created a very sophisticated Pie 
gram to deliver the full power of 
your DBMS. And you've done it all 
without learning how to program. 
From this point on, every time you 
want to run a report, all you do is 
choose item #3. With one simple 
keystroke, you've got it. 


R:BASE SYSTEM V. 
IT GIVES 
PROGRAMMERS A 
POWERFUL 
ENVIRONMENT: 


If you're an experienced pro- 
grammer, you can use R:BASE 
System V to tackle the most 
demanding applications. You can 
use Application EXPRESS to 
create prototypes faster than with 
any other microcomputer- 
based DBMS. 

There's a high-level proce- 
dural language, anda filles of 
relational operators that can lever- 
age up to 80 tables, all of which 
can be open at once. While you're 
racing along, a data dictionary 


DBMS PROGRAMS 
RFUL DBMS PAIN 


keeps track of the action. 


Automatically. 
For demanding analyses, 


there's a set of 70 math, statistical, 

financial, scientific, and string 

manipulation functions. You also 
get more capacity for your data. 
Comprehensive menu-driven 
import/export capabilities. Super- 
ior relational power. And much, 
much more. 


THE MOST POWERFUL 
DBMS FOR ONE USER 
OR A WHOLE 
NETWORK— ALL IN 

ONE PACKAGE. 


In addition to its standalone 
personal computing power, 
R:BASE System V has all the fea- 
tures you need to share data ona 
local area network (LAN) built 
right in. When you're ready to 

network—now or later —this is 

the only DBMS package you'll 

ever need. And no matter how 
many users you add, you'll never 
have any growing pains. Because 
an unlimited number of users, 
attached toa LAN, can access 
R:BASE System V. 


SEE FOR YOURSELF: 
$15.95. 


We're confident you'll find 
R:BASE System V the shortest 
distance to your data management 
solution. Visit your computer 
dealer for a trial run. Or, if you 
prefer, we'll send you a Trial Pack 


NEW R:BASE SYSTEM V 


TrademadvOvnens Merorm, FROM MICRORIM 


R BASE/Micronm, Inc., IBM/Internattonal 
Business Machines Inc 41986 Microrim, Inc 
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A program to print this report daily, 
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EXPRESS Technology. Whether 
you know how to program or not, 
R:BASE System V is the shortest 
distance to your data management 


solution. 


call 1-800-547-4000, Dept. 957. 
In Oregon or outside the US., call 
1-503-684-3000, Dept. 957. 
What if you already own 
R:BASE 5000? If you bought your 
copy before June 30, 1986, you 
can trade it for the full power of 
R:BASE System V. For only $99. 
(Offer expires January 31, 1987.) 
Just give usa call at 
1-800-248-2001. Outside the 
US,., call 1-206-885-2000. 
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20 W="ATDT 5551212" 


Save the file as INFO.BAS, then create 
afile INFO.BAT consisting of one line: 


BASICA INFO 


Now when you type INFO from the DOS 
prompt, your system will call information 
Jor you. And you can easily modify the file 
so it will redial a busy number: 


20 OPEN "COM1:22060,N,6,1,CS,DS,CD* AS #2 
20 WS=*ATDT 5551222° 

36 PRINT 41,W5 

35 LINE INPUT "DIAL AGAIN (¥/N}? "7DS 
37 PRINT #1, °ATH* 

40 CLOSE 

45 IP DSea*"y® OR DS="Y" GOTO 10 

50 SYSTEN 

60 END 


This file has three new lines: 35, 37, 
and 45. Line 35 asks if you wunt to redial. 
If you answer yes, line 45 sends you back 
to the begimuing of the file and sturts all 
over. Line 37 tells the modem to hang up. 





= With CALL.BAT, 
your system dials, then 
gives you the option 

to redial. 


Without this command, the modem would 
still be trying to establish communications 
when it got the rediul command, und it 
would react by hanging up. If vou hear the 
Phone ringing on your modem speuker, 
you can tell the program not to dial again, 
but be sure to pick up the phone first. 

1 can’t resist one more variation. Save 
this next program as CALL.BAS: 

20 LINE INPUT "Call what number? ";w$ 

20 OPEN *COM1:1260,N,6,1,CS,DS,CD* AS #2 

30 PRINT 42, °ATDT “WS 

46 LINE INPUT "DIAL AGAIN (¥/N}? °;DS 

5@ PRINT #2,°ATH? 

60 CLOSE 

70 IP DS="y* OR DS=*y" GOTO 18 


60 SYSTEN 
40 END 


As before, put the command BASICA 
| CALL in a one-line BAT file, CALL.BAT. 
When you type CALL at the DOS prompt, 
| your system will ask the number to call, 
| dial, and give you the option to re- 
dial —M. David Stone 
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COLORLESS COLORS 

Sometimes it pays to ignore directions and 
boldly do the *’wrong”* thing. The screen 
definition menu for WordPerfect 4.1 gives 
you two options: one for a color monitor 
and one for a **Single Color Monitor (e.g., 


| derlining subdued but solid, and the bold 


| favorite settings on the EGA with the En- 


black and white or Compaq).”” If you duti- | 


fully follow the directions and choose op- 
tion 2 when you have a Compaq, Word- 


Perfect provides you with only two | 


choices for how characters will be dis- 
played on your screen, and normal text and 
bold text show up the same in either case. 


Underlined text and underlined boldfaced | 


text may be either reverse video or less 
bright than the surrounding text. 

If you ignore the directions on-screen, 
however, and choose option | instead for 
the Compaq, you can then set individual 
“colors”’ (actually, a gray scale) for back- 
ground, normal text, underlined text, bold 
text, and underlined bold text. In short, by 
choosing the ‘‘wrong”’ option, you can set 
the screen the way you like. 

Philip M. Keyes 
Columbia, South Carolina 


The WordPerfect 4./ screen definition 
menu (reuched through the Cirl-F3, 4, key 
sequence) is usuble only on systems with 
graphics capabilities—whether color 
graphics or monochrome gruphics. If you 
try to cull up this menu while using a stan- 
dard monochrome adapter, you'll be in- 
Jormed that you can't do it. Satellite Soft- 
ware International has predefined the 
monochrome screen, und that's the only 
choice you get. 

For those (Compaq owners, for in- 
stance} who have monochrome graphics 
cupabilities, the ‘‘Single Color Monitor”’ 
option on the screen definition menu is 
meant to simplify installation. SSI chose 
what it thinks ure the two best screen defi- 
nitions and made them an either-or menu 
choice. Fortunately, the program will let 
you get at the item-by-item definition 
menu. I say ‘‘fortunately’’ because I don't 
like SSP s choices. On the Portable PC, ut 
leust, SSP’s settings leave some text look- 
ing as if it s been chewed by bugs. 

After playing with the screen setting on 
the Portable PC, 1 wound up with Back- 
ground A, Foreground H, Underline 1, 
Bold P, and Bold Underline P.. With these 
settings, the background is black, the un- 


and underlined bold are brighter than nor- 
mal text. You may want to change my 
choices, but at least this is. a good place to | 
sturt. (And while we're on the subject, my 


hanced Color Display are Background J | 
(blue), Foreground H (gray), Underline C 
(dark green), Bold P (white), and Bold 
Underline K (bright green). 

—M. David Stone 


PREFORMATTED dBASE SUM 
COMMAND 

The dBASE SUM command reports totals 
of numeric fields, but its output is Spartan 
at best—just the raw numbers and their | 
field names. If you need a presentable re- 
cord of the state of your data file ona given 
date, it just won’t do. 

Here’s a useful idea for transforming 
aBASE’s Report Form capability into a 
much-enhanced SUM command. Like 
SUM. it rapidly totals a file; unlike SUM, 
however, the totals are clearly, consistent- | 
ly formatted with headings and date. You | 
don’t even have to retype the long SUM | 
command next time. 

You start by making a copy of any 
.FRM file you’ve written previously. 
Next, issue the MODIFY REPORT com- 
mand and, at the second screen, specify 


as the Subtotal Field. Then answer Y to 








# SSI’s screen defini- 
tion settings leave some 
text looking as if it’s 
been chewed by bugs. 


the inquiry about wanting a Summary Re- 
port. Finally, go back and remove the Sub- 
total Field, then save the .FRM file to disk 
and mun it. 

I'm sure Ashton-Tate never intended its 
report generator to be used this way, but it 
works! When you run a report modified in 
this way, only the headings and totals print 
out, saving a lot of time and paper. 

C.O. Brown 
Jacksonville, Florida 
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Mr. Brown ought to be a salesman, to 
judge by the way he cons dBASE into buy- 
ing Screen 2 of the Report Form! First he 
hustles dBASE into accepting nothing 
("") as a Subtotal Field. (You have to 
make some entry there or dBASE won't 
give you the chance to specify Summary 
Report.) If you just save the report with" “ 
as the Subtotal Field, however, dBASE 
will judge that every record fits within the 
first subtotal group. You'll get the right to- 
tals, but they'll be reported twice—first as 
subtotals, then as totals. 

However, by then modifying the Report 
Formas Mr. Brown suggests, by removing 
the” ", you further trick dBASE into sup- 
pressing the"** SUBTOTAL line entirely. 
After that, whenever you want global to- 
tals from your file, just type REPO FORM 
filename. Pretty slick! 

You could use this same .FRM to total 
segments of a file by adding a SET FILTER 
TO or a FOR condition. Or you could 
make a permanent disk record of this nice- 
ly formatted data by adding TO FILE 
filename to the REPORT command. 
—Brad Stark 


GOING TO .BAT FOR DESQview 
DESQview’s ability to run the same pro- 
gram simultaneously in different windows 
can be a blessing to the power user who 
needs to switch back and forth between 
two different spreadsheets, for example. 
But if you're setting up a system for a less 
sophisticated user, you have to worry that 
he or she may do something foolish, like 
opening up the same database in two win- 
dows and trashing the data files. 

Fortunately, DESQview can run batch 
files, which provides an elegant way for 
the more experienced user to protect a nov- 
ice from his mistakes. 

When adding a program to run under 
DESQview, use the batch file name as the 
“Command to start program”’—WP. BAT 
for word processing, SS.BAT for spread- 
sheet, etc. Then create batch files of the 
following format shown in Figure I. 

Line | tells the system not to echo each 
command to the screen. Line 2 tells the 
system to look for a file called DVSTOP in 
the root directory of drive C:. (This as- 
sumes you are using a hard disk.) The first 


| time you open a window, the system won't 


find DVSTOP and so will goto line 3. This 
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line tells the system to create the file 
C: \DVSTOP, after which it will follow 
whatever commands you add for running 
the program. When you finish running the 
program, line 5 tells the system to erase 


C: \DVSTOP. Line 6 tells it to skip to the 
end of the batch file, after which you can 
close the DESQview window. 

If a window is already open and you try 
opening another, the system will read the 


MAINFRAME EDITING POWER 


FOR THE PC 


Don't settle for a 
bare-bones line editor 
like EDLIN or a text editor 
without the muscle for big 
work and big files. 

SPF/PC, a powerful PC 
version of the mainframe 
text editor ISPF, brings big 
system editing and utility 
to IBM PC users. With SPF/ 
PC's virtual memory, files 
as large as the computer's 
memory may be edited 
whether using conven- 
tional memory, hard disk 
or the new extended 
or expanded memory 
boards. 

In addition to speed 
and reliability, SPF/PC 
offers many convenience 
features such as a USER 
menu for accessing fre- 
quently used programs, a 
menu for evoking com- 
pilers and a program for 
communicating with other 
PCs or bulletin boards. 


SPF/PC 


And, SPF/PC blends 
well into most any envi- 
ronment, including com- 
patibility with both IBM 
or Novell Networks, 
TopView, DESQview and 
all Lotus/Intel standard 
memory boards. 

PC users, move up to 
life in the fast lane. Rev 
up with SPF/PC, THE Text 
editor for your PC. 

SPF/PC, $195.00 





Command Technology 
Corporation 


1900 Mountain Blvd. 
Oakland, CA 94611 
telephone: (415) 339-3530 
telex: 509330 COMMAND TECH 


OTHER PRODUCTS: 
LaserScript. desktop publisher 
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Enhancer”... EGA card, $399 


he EVEREX Enhancer is the 

IBM compatible EGA card 
that delivers value with price, 
performance, and features! 
No Options Needed. 
With other EGA cards you have to 
pay extra for options like 256K 
screen memory and a parallel 
printer port. With the Enhancer 
these features are standard and 
there are no extras to buy. 


1-800-821-0806 


48431 Milmont Dr. 
Fremont, CA 94538 
(415) 498-1111 


11 Display Modes 

There’s 16 colors from a palette 
of 64 in 640x350 resolution. Text 
is displayed in readable 8x14 
character format in text mode. 
And the Enhancer’s monochrome 
mode can support monochrome 
graphics on a monochrome 
monitor. In addition to 6 EGA 
modes and a monochrome mode, 
there’s 4 color modes. 


1-800-821-0807 


In California 


S=S=EVEREX— 


EVER for Excellence 


Enhancer is a trademark of EVEREX SYSTEMS INC. IRM is a trademark of lntemational Rusiness Machines Corp 
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Software Switched 

The Enhancer comes with 
EGMODE menu-driven software 
that lets you change display 
modes, even monitors, without 
opening your chassis, with the 
push of a button. Useful help 
windows take all the mystery out 
of each possible display mode. 
The Perfect Adapter 

For enhanced color graphics, 
monochrome text, and standard 
color text and graphics, the 
EVEREX Enhancer is the perfect 
adapter to pair up with your 
software library. Call your local 
dealer for a demo, or call EVEREX 
to get all the facts on our new 
line of video adapters. 
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echo off 
if exist C:\dvstop goto nogo 
echo xxx > c;\dvstop 


Pin Dy isa tT 


COMMANDS FOR RUNNING THE PROGRAM GO HERE 


erase c:\dvstop 
goto end 

znogo 
echo 
echo 
echo 
echo 
echo 
echo 
echo 
send 


using, eases 

Type "Alt" to bring up the 
Type "C" to close window 
Type “¥" to confirm 





Sorry, this system is set up so you can 
only open one window st a time. 
window and return to the application you were 


To close this 


Desgview Menu 


Figure 1: A batch file to prevera novices Jrom opening a serond window a1 DESQview. 


second linc, look for and find the filc 
C: \DVSTOP, and then jump to the 
NOGO routine. Instead of running the pro- 
gram, it will tell you that you're not al- 
lowed to open more than onc window at a 
time. A sophisticated user can ignore this 
message and run the program by typing the 
appropriate command at the DOS prompt. 





eo PICK A Re 


uP ee PT 


but a novice user will be protected. 

If you use this trick. be sure to add the 
command ERASE C: \DVSTOP to your 
AUTOEXEC.BAT file. Otherwise. if you 
get hung up and have to reboot. DESQview 
will refuse to open even the first window. 

Vincent dePaul 
Brooklyn, New York 


You cae also use tlds trick wore selective- 
Ay. creating a déffereat stop” file for earl 
epplication. Theat way vot ceat lint the 
ceovice user to oaly one database wicdow 
at « tiae Inet still let the system opea qn a 
word processtag wialow. Or you adgla ab 
low a database wiedow for earl of two da- 
tebase applications, whicl is doue by list- 
jag each pue separately pe tle DESQview 
aca aad usiag sepacate “stop” files. 
—M. David Stone 


1-2-3 TO dBASE Ill 

I've often shared Dan Domialski's trustra- 
tion (Power User, PC Magaziae, Volume 
4 Number 23) when converting Lotus’s 
1-2-3 worksheets to dBASE Hl. The alter- 
native procedure | recommend is to create 
a /-2-3 print file whose range includes 
only the data (not the headings). Sct the 
left margin to O and the right to 240. Select 
Options Other Unformatted. then Go. For 
best results, reset any numeric formatting 


Tee Gn) Moe 
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ACCOUNTING SOFTWARE 


“A Complete Accounting System 
For Your Specific Industry” 


*FOR CP/M MS: DOS & PC:O0S MACHINES 
‘® CUSTOMIZED FOR YOUR INDUSTRY 
90 DAY MONEY BACK GUARANTEE 
(less postage & handling) 
* FREE SUPPORT 


GENERAL SYSTEM 


MAIL LISTMGMT 
ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 
INVENTORY 

ORDER ENTRY 
PURCHASE ORDER 
GENERAL LEDGER 


$69.95 
‘PROFESSIONAL 


TIME BILLING 
ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 
PURCHASE ORDER 
ORDER ENTRY 
MAIL LIST MGMT 
GENERAL LEDGER 


$69.95 


JOB COST 

ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 
INVENTORY 
PURCHASE ORDER 
SID PREPARATION 
GENERAL LEOGER 


$69.95 


JOB TRACKING 


ACCTS PAYABLE 
PAYROLL 
PURCHASE ORDER 
INVENTORY 
ORDER ENTRY 

BID PREPARATION 
GENERAL LEDGER 


CONSTRUCTION 


MANUFACTURING 


ACCTS RECEIVABLE 


TO ORDER CALL: 
{IN PA) 1-800-551-ROSE 
(OUT OF PA) 1-800-553-ROSE 
FOR MORE INFO. 215-443-7028 


‘RETAIL SALES 


PURCHASE ORDER 
ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 
INVENTORY 

ORDER ENTRY 
MAIL LiST MGMT 
GENERAL LEDGER 


$69.95 


WHOLESALE SALES 


PURCHASE ORDER 
ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 

ORDER ENTRY 
MAIL LIST MGMT 
GENERAL LEDGER 


RENTAL BILLING 
ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 
INVENTORY 
PURCHASE ORDER 
MAIL LIST MGMT 
GENERAL LEDGER 


$69.95 


MEDICAL BILLING 


3rd PARTY BILLING 
ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 
INVENTORY 

MAIL LIST MGMT 
PATIENT HISTORY 
INVENTORY GENERAL LEDGER 


$69.95 $69.95 
CIRCLE 130 ON READER SERVICE CARD 





‘69.95 


r 
ROSE ASSOCIATES 
2005 FAIR OAKS AVE. 
HATBORO, PA 19040 


EQUIPMENT RENTAL 


: NAME 
! aporess ___ a. 


t 
fom. _ _ STATE 


! 
] PHONE 


t 

| VISA 
t 

| EXP. DATE 


! CARO (ene = x eee 


eee {| eee 


wc. AMEX 


| COMPUTER TYPE 
| SYSTEM DESIRED | 


iJ INCL 87 30 FOR POSTAGE & HANOLING 
(| PA RESIDENCE ADD6*, SALES TAR 
FOR MORE INFO CALI 295 241 7028 
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TEACH YOUR 
PC TO READ. 


Revise Document TEST. TNT 
i itch 18 1180 
ee ere Ke acid iia Ha 


WARKETING COMMUNICATIONS PROPOSAL 
FREMONT INTERNATIONAL ALRPORT 





E, Local nedia inctuding print media, radio and television. 
F. Trade wedia for the travel industry. 


STRATEGIC MESSAGES 


1. Frenont International firport is the nest convenient airport 
for residents and visiters in, the two counties inclading 
Santa Clana and Ataneda counties. 


Frewont International Airport is the gateway to the nation’s 
mayor high Technology center! jhlpites California. 


TEM 
= 


© 1986. DEST Corporation. PC Scan ts a trademark of DEST Corporation (nut te be cunfused with PC Scanner a product of Caere Corp). 





Why? Because if your PC 
could read, you wouldn't 
have to spend so much 
time typing information 
into it. 


INTRODUCING 
PC SCAN: 
It's the new personal page 
reader from DEST. 

And it just might be the 
fastest way ever to get 
existing information into 
your PC. Not to mention 
the easiest. 

Now, for instance, 
you can enter entire 


even admits its mis#akes. 
By doing just that. Insert- 


ing a pound sign whenever 


a character isn’t clear 
enough to read. 


So if there's ever an error 


you can find it and fix it 
in seconds. 


READ INTO IT 
WHAT YOU WILL. 
Think of all the useful 
information that crosses 
your desk that you'd like 


documents (orparts — = 


of them) directly 
into your PC’s word 
processing program. 
Complete with tabs, 
indents, underlines, 
the works. 

Without the 


same technology to per- 
sonal computers at 
a much smaller price. 


IT PAYS FOR ITSELF 
IN MONTHS. 
Read in only a few pages 
a day,and PC Scan will 


pay for itself in less than 
a 


And yet the bigger pay- 
off is the time PC Scan 
saves you. Time you can 
use for more productive 





tedium of retyping. Whether it's manuals, bar charts, less-than-perfect dot matrix printing or just about anything else you have on 


Or reformatting, 

Because, with PC Scan, _ to have in your PC, where 
all it takes is two key- you can use it. 
strokes. It’s really that Like graphs and charts. 
simple. Legal briefs. Letters. Logos. 

ITREADS 600 ae tee 

WORDS PER MINUTE. posals. Photocopies. You 
That's ten times faster name it. 
than a good typist.Which PC Scan reads all this 
means youcanenteran and more into many of 
entire 40-page a the popular word proces- 
intoyourPC ss. Py ye 7s sing and graphics 
inunder30 | TY.) programs you 
minutes. | already have. 

And yet, for | And while this 
all its speed, Nomtoener technology may be 
PC Scan is apageofte. — new to you, it’s 
incredibly stu  notnewto DEST. 
accurate. | You see, we've 
More accu- 4— been making the leading 
rate than the line of scanners for larger 
most proficient typist. computers for years. And 


What's more, PC Scan 






now PC Scan brings that 
CIRCLE 285 ON READER SERVICE CARD 


paper, PC Scan can read tt all (nto your personat computer ten times faster than you can type it 


things. Like acting on 
information. Instead of 


simply typing it. 


CALL FOR A DEMO. 
If youd like to read more 
about PC Scan or if you'd 
like to see it read, call the 
toll-free number below. 

Ask for a free brochure 
and the name of the dealer 
nearest you. 

And you'll have your PC 
reading in no time. 


800-538-7582 


In California, 408-946-7100. 





_ 


@ POWER USER 


options in the spreadsheet first. 

Your dBASE file structure must be set 
up with the same field widths as the /-2-3 
columns. The dBASE import command is 


APPEND FROM filename.PRN SDF 


Brian Gallagher 
E. Greenbush, New York 


1 always feel a momentary extilara- 
tion—like the feeling you get whew taking 
off and lauding in a jet—when a file iun- 
ports cleanly between software systenis. 
Mr. Gallagher's letter shows low easily 
you can export from 1-2-3. The file pro- 
duced by Lotns is in pure ASCH format 
with each spreadsheet row deliinited by a 
carriage return_line feed. Most word pro- 
cessors and many other applications can 
read this format, as well. 

Ifvon find it nseful to export data often, 
Set up a 1-2-3 macro. Create and name the 


— 


PRODUCTIVITY 


data cell range. Then execate 


\RFR rangename~ 

\RR rangename~ 

\PF filename, PRN~ 
\OOUML®~MR248~MTB~MBB~QAGQ 


Exporting from dBASE back to 1-2-3 is 
as easy as twping 


COPY TO filename. TXT DELIMITED. 


“DELIMITED” causes (BASE to format 
the outpat file with each field separated by 
acomnna and character fields enclosed in 
donble quotes. Once back in 1-2-3, post- 
tien the cursor where you waut the data to 
drop in and type 
\FIN filanama.TXT. 

1-2-3 will note the commas and create the 
colunm structure accordingly, converting 


the quoted strings into labels. 
Unfortmately, something is lost in the 


translation: your formulas, What you see 
is what yon get, Another potential problem 
is 1-2-3's unfortunate 240-character width 
limit for importing and exporting. If these 
limits don't get in the way, however, you 
can switch a file back and forth between 
1-2-3 and dBASE, teking advamage of 
each program's special strengths. 

lucidentally, oue of the advantages of 
the new dBASE 1 Plus i's that it will allow 
you to APPEND 1-2-3 .WKS files direct- 
iy. —Brad Stark 


SHARE YOUR POWER 

Tell your fellow users about your technical 
tips for hardware and software applica- 
tions through Power User, and we'll pay 
you $50 plas an extra $25 if you submit it 
ona disk, If you send a disk, please include 
a printout of your submission to ensure 
against damage. Mail your contributions 
to Power User. PC Magazine, One Park 
Avenue, New York, NY 10016. ae 


Can You See The Difference? 


If you can’t, put your hands on PROCAD®-PC 
and TEST THE DIFFERENCE! 


PROCAD PC sets the new CAD standard for the IBM PC/XT/AT® and compatible computers 


with features like: 

Migr. Sug. Retail Price $995 
Mouse-Driven Icon-Based Commands 
Easy to Use, Quick To Learn 

Edit and Repiace Symbols 

Unlimited Parallel Lines 

Zoom In and Out Beyond Full Window Size 
Gaps in Lines and/or Rectangles 
Global and/or Individual Symbol Library 
Stretch and Re-Dimension Items 

Mirror Copy Around Any Line 

Complete Tutorial In Plain English 


@ PC-CAD Trade-in Program 


To Participate, call 
PROCAD for full details 





PROCAD PC is the full-featured computer-aided drafting and design program 
for the IBM PC/XT/AT and compatibles with a unique easy to use mouse- 
driven, icon-based command structure that lets you spend more time 
designing and less time memorizing command structures. 

To order PROCAD PC, contact your local dealer or 
PROCAD Systems Inc. directly: 

435 Broad Street 

P.O. Box 37 

Sewickley, PA 15143-0037 

Telephona (412) 741-1930 

Attention 1st tima CAD users: Evaluation 
packages are available — call for details 


DaNWada ea 
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myren. 


PROCAD” PC plotted on DMP 29 


ABE oS 





BUSINESS COMPUTERS 


OF PETERBOROUGH Gollan Co., inc. 


Upper Union St. P.O. Box 94 
‘W. Peterborough, NH 03468-0094 


°6Qne price, free freight, 
in stock, and that’s 
wezom MY promise.’ co 


President Bureau 


Chautler HT 
EGA + 


isd, 


a 
dram 9 PC wk 
dram 9 PC wi2mB 
dram Ii PC wk 


APUGUIAPIPRIG (os teal 
SuperCalc i v2 


SiperPronct « 
Symantec 
Q6A 
(Reg size} 
In House Acct 


PY _UTILITIES & LANGUAGES 


CALL 
439.95 
$2995 


45995 
895 


& S28 SEF = ze 
B RRB 

S § 8382 es¥2 
BS BSR BRS 


1200 + 
1200 Ye Cord wiCrosstalk 


21995 2400 v; Card wiCrmestalk EC 08sO 1070.95 Addison Panel Screen Ed 
CALL 2400 + CALL 9595 Seofood Smorg 
Sprite 


‘ ant tenon 
ip, PERIPHERALS 3009s 406951 (Aoten ‘SO ieee 


i 


Uricaic 
Boze? (AT) ps 

enous oad 

Bernouh 20 20+20 2 
Bernoulk 20+20 & 80mB 
Bernoulli 10mb (3 pac) 
Bermoutti 20mb (3 et 
Hayes M3's 


Master Piece + 
Master Piece 


ZZzZz Ps 
8 Oag¢ 
sgt szszsz838 x 
B RSRR SRERBRLRS KBSRBF 


fd 
° 

= 

é 


e % 


Norton Util v3.1 
Pernonics 
‘Smart Notes 


Prokey v 4.0 
Deskview 


NEL SN SRRLRGSRISAKKESE 


CALL 
CALL 


32 
3828 


Mouse Systems 
APIGLIAPIPR (e0) 20995 Spel Ci 
PC Mouse w/OR Halio i} = 138.95 6 Bul 41995 


c 309 95 
Mutiwyne 1401 Monitor 95095 
Breek Through 
cane Tamotine V2.0 24409 
Compt 


‘Soft Logic 


Cubit 

Disk Opnmizer 
Double DOS: 
Softwero 


Softatyle 
Print Works 
Printworks Laver V 21 


An Studio. 
Executive Pic Show 


Cup Ant vite tea.) 
Newsroom 
Summit 


Be aS a 8 


| 


uberee Roady 
‘Subscnption Kil 22.95 Think Tank 


$3 
3 gbR8 


Consumen 
Auditor ¥ 20 0408 12-320 


reer 
ARVAPIPR 15995 Mng Your $¥i20 
Qne Write + 17985 Mng tha Market 


29 
RR F 
$2 


3 eke 


G@np 
CPA + (Reg 1-23) 339.95 
Graphics Communication 
Freelance 
Graphwnter Gambo 


fsosss gu €¢ Ba 8¢ 


8 232 
q $ 
SFRRR RS FB SR RBRB 


FERRE Ss 3a 


An Gallery | 
Print Master 


Amdek 722 91995 AST3G + CALL 

NEC Multisync 1401 55995 Orchid EGA Turbo 5049 

Princeton Hx 12E 9691995 Orchid EGA 4995 

Quadram 52995 Paradise Autoewitch 364 69 
Quadram EGA + 


aeSeaoxa0esS=SOaoeleweasS~=~<=<~=O STB EGA + Customer Service (603) 924-9406 
e FREE CREDIT CARD USE someon * opr UeS rouna FREE (owe 48 orm 


© FREE SHIPPING es 
© FREE HANDLING er mass nae 


=. CALL TODAY—ORDERS ONLY 1-800-845-3003 


Cross Linker 

48 W Compiéer (00S) 
8 XL 

48 SQL 

Hot C 


Sask & 
R 








Turn your PC 





into a Personal 


CtickArt Personal Publisher 
brings desktop publishing 
to your PC. 


Now you can move from first 
thoughts to finished copy easily 
and directly. ClickArt Personal 
Publisher lets you mix a variety of 
text and graphics directly on- 
screen, prepare page layouts and 
print the results. You can publish 
just about anything, from news- 
letters to new business proposals. 


Personal Publisher's graphical 
what-you-see-is-what-you-get 
approach to text entry and page lay- 
out lets you see everything on 

the screen right as you're doing it! 
On-screen menus make learning 


and using Personal Publisher a snap. 


You can enter and edit text directly 
on-screen in a variety of sizes and 
typefaces or read it in from a word 
processing file. Text can be justi- 
fied, centered or flush right or left. 
With Personal Publisher you can 
choose from 1, 2, 3 or 4 column 
layouts; even the column widths are 
variable In addition, each line 

ina column can be individually 
sized and positioned. 

Personal Publisher also lets you 
create and insert graphics and line 
tules anywhere on the page. There's 
even a unique “PictureWrap™ fea- 
ture which automatically flows text 
around images — even when the 
image spans more than one column. 
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blisher 








Hot Markets 


Teste nists tps 








sie | tivet soso tet ot date Hove | oD wre lepmiuntle me 





ClickArt Personal Publisher brings page layout to the PC. The newsletter 
shown was printed using the Apple LaserWriter. 






























Dppertaclty ta 18 
Land of Oppertandly 


With Personal Publisher you have 
access to thousands of images and 
hundreds of existing type fonts. 

As aspecial introductory offer, 
ClickArt Personal Publisher includes 
ClickArt Publications, an image 
portfolio containing over 300 
pieces of clip art for newsletter 

and business use. 


You can print your results on Epson, 
Okidata and other popular dot 
matrix printers. Or if you want the 
professional look of laser quality, 
options are available for the ; 
Hewlett-Packard Laserjet, Apple 
LaserWriter or Cordata laser 
printers. 


ClickArt Personal Publisher is 
$185 for the dot matrix version. 
Optional laser fonts and drivers 
are an additional $750. 


See your dealer or call or write us for 
more information. 


ClickArt Personal Publisher requires 

an IBM PC, XT, AT or compatible with 
512K RAM, two disk drives or a hard 
disk and an IBM Color Card or Hercules 
Monochrome Graphics Card. Mouse 
recommended but not required. 


Software Publishing Corporation 
Mountain View, CA 4003 


IBM is a registered trademark of 
international Business Machines. ClickArt 

is a registered trademark of T/Maker 
Company. Macintosh is a trademark licensed 
to Apple Computer. Inc. 
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@ PAUL SOMERSON 


USER-TO-USER 


Protect your hard disk from risky programs, avoid inadvertent screen dumps, install a 
customized reset switch, and read text strings in binary files. 











(TEMPORARY) HARD DISK ZAPPER 

As a precaution against losing files on my 
hard disk when debugging new programs 
or testing unknown programs obtained 
from bulletin boards, | first switch over to 


access to our C: hard drives, but it did pre- 
vent meddling the xecond time around. 

This may be the only time you'll ever 
welcome the message HARDOFF's mech- 
anism triggers: 


Also, in experimenting with this we no- 
ticed that several times we had created a 
zero-length HARDON.COM file on our C: 
hard drive. When we tried to remove it, 








DOS snapped back an ‘Access denied” 
read-only message. If this happens to you, 
undo the read-only attribute with the DOS 
ATTRIB command, Charlie Petzold’ s 


a RAMdisk and then run a short program 
called HARDOFF.COM. This short pro- 
gram temporarily disables access to my 
hard disk and creates a new file called 
HARDON.COM that J can mun to restore 
hard disk access. 

You can create HARDOFF by running 
| the HARDOFF.BAS program in Figure 1. 
If your computer boots directly from your 
hard disk, before running HARDOFF you 
may first want to copy COMMAND 
.COM to your RAMdisk and then issue a 
command like 


SET COMSPEC=D:\COMMAND. COM 


to tell your system to look on the D: RAM- 
disk for its command processor. 

Also, while HARDOFF can prevent 
much unauthorized meddling with your 
hard disk, it’s not foolproof. Someone de- 
termined to be destructive can bypass vir- 


General Failure error 
reading drive C 
Abort, Retry, Ignore? 


igo ' Program to create BARDOFF.COM -- by Les Moskowitz 
118 PRINT "Checking DATA statement; please wait...” 
128 FOR B=l TO 8:FOR C=1 TO 17 
148 READ A$:IF C<17 THEN 168 
150 Z#=Z#+VAL (A$) 
168 NEXT:NEXT 
170 IF 2#=12838 THEN RESTORE:GOTO 268 
180 PRINT "Error - Wrong numuber of data statements, 
198 PRINT “or in big number at end of one line.":END 
288 FOR B=l TO 8:FOR C=l TO 16 
228 READ A$:TTL=TTL+VAL ("&B"+A$) 
238 NEXT 
248 READ S:IP S=TTL THEN 270 
25@ PRINT "Data error in line ";B*10+338 
268 PRINT "Check figures and redo":END 
278 TTL=08 :NEXT: RESTORE 
OPEN “BARDOFF.COM" AS #1 LEN=1:FIELD #1,1 AS D$ 
FOR B=1 TO 8:FOR C=1 TO 16 
READ A$:LSET D$=CHR$ (VAL ("&B"+AS) ) 
PUT #1:NEXT:READ DUMMY $:NEXT: CLOSE 
PRINT "BARDOFF.COM created” 








tually any type of protection. DATA EB,34,98,EB, 04,08 ,00,00,08,B9 ,04,08,B8 ,09,00,8E,1185 
Finally, clone users should note that DATA pecs ap cn eal anti 61 ee aa ed ae co Oe 

7] 1 | DATA 6E,2E, 76F,6D, BA, ’ ’ ’ e Bl, CD, ’ 
Sue tie ape ny Ceram one DATA B4,41,CD,21,CD,20,BA,1B,01,B9 ,81,80,B4,3C,CD,21 ,1598 
interrupts, it may not work on so-called | DATA 8B,D8 ,B1,33,BA, 83 ,61,B4,40 ,CD,21,B1, 08 ,BA,02,00,1620 
IBM compatibles, DATA B8,80,42,CD,21,B8,00,80,B1,04,8E, D8,B2,4C,B4, 40,1709 
Les Moskowitz DATA CD,21,B8 ,08,08,8E,C0,8E,D8 ,PC,B1,04,BE, 00 ,81,BF,1929 
Sievemsen’ Maryuind DATA 4C,80,AC,AA, E2,FC,B4,3E,CD,21,CD, 20 88 ,80 ,80 ,08 ,1613 





Figure 1: HARDOFF .BAS file to create HARDOFF .COM temporary hard disk isolater. Ranning 
HARDOFF .COM later will prevent access to yoar hard disk and will aatomatically create a 
HARDON.COM file to remove the protection. Before ranning HARDOF F, copy it and 
COMMAND.COM to yoar RAMadisk aud type SET COMSPEC = DNCOMMAND.COM 
(sahstitating yoar RAMdisk drive for D: if necessary). Also, clone users shoald anderstand that 
they try this at their own risk, 


We had to log into a D; RAMdisk, copy 
COMMAND.COM and HARDOFF.COM 
onto it, set the new COMPSEC, and then 
run HARDOFF, then HARDON, and then | 
HARDOFF a second time to prevent all 
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$79.95 
PUTS THE 
“REAL ESTATE 
GENIE” TO WORK 
FOR YOU! 







APPRECIATION 
$t OF YEARS HELD 






| © TOTAL BASIS 
© DEPRECIATION 
@ NETBOOK VALUE 
© SALES PRICE 














* CLEANING 
© TOTAL EXPENSES 
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YOU HAVE TO KNOW THE DOLLARS IN YOUR INVESTMENT. ONLY 
THIS POWERFUL, ALL INCLUSIVE SOFTWARE PROGRAM CREATED 
AFTER A BILLION DOLLARS’ WORTH OF REAL ESTATE EXPERIENCE 
TELLS YOU NOW! TODAY! 
e YOUR TOTAL INVESTMENT IN THE PROPERTY INCLUDING 
ACQUISITION, IN-AND-OUT, AND CARRYING COSTS 
® THE CASH FLOW FROM DATE OF ACQUISITION TO THE 
PRESENT 
@ COSTS OF OPERATION 
© TAX CONSEQUENCES (WITH CURRENT AND FUTURE TAX LAWS) 
® THE AMOUNT OF APPRECIATION WHICH MUST OCCUR TO 
BREAK EVEN OR MAKE A PROFIT 
@ THE VALUE OF YOUR INVESTMENT COMPARED TO 
ALTERNATIVE INVESTMENTS 
DON’T HOLD, BUY OR SELL PROPERTY WITHOUT THE GENIE 
AT YOUR SIDE 
CALL 1-800-624-2200 
OR SEND YOUR CHECK OR MONEY ORDER TO: 
REAL ESTATE GENIE SOFTWARE 
P.O. BOX 71540 
RENO, NV 89570 
(BM & IBM COMPATIBLE) 


PRODUCTIVITY 


640 K 
21 MEG 


| @ USER-TO-USER 


OL-XT 
640 K Motherbeard WITH 640 K 
21 MEG Hard Disk Drive 


360 K Floppy Disk Drive 


ATTR.COM (Prograniming/Utilities, Vol- 


screen interrupt (hex 5) to point to itself. 
ume 5 Number 11), or The Norton Utili- 


(This will also affect BASIC’s LCOPY Hard Disk Controller 


ties’ FA.COM. command.) 135 W Power Supply 
You may need to modify CONFIRM to Floppy Controller 
ARE YOU PRTSURE? work with certain IBM compatibles that Parallel Port 


Serial Port 


While the Shift-PrtSc instant screen dump 
is a terrific feature, at one time or another 
just about everyone has hit these keys by 
mistake, wasting much time and paper. 
The CONFIRM.COM driver created by 
the CONFIRM.BAS program in Figure 2 
lets you confirm or cancel each print 
screen function before it springs into ac- 
tion. 

Install CONFIRM.COM as the last 
driver; any graphics screen drivers, such as 
GRAPHICS.COM, must be installed first. 
CONFIRM takes up approximately 512 
bytes when resident and modifies the print 


have a different keyboard layout or num- 
bering system. CONFIRM reads the key- 
board port directly to ensure that it will 
work with programs that modify the kcy- 
board interrupt vector. You may have to 
change the scan code for the Y and N keys 
if your computer uses a different keyboard 
format. 

Jeff Sicgel 

Easton, Pennsylvania 


Most other tricks for preventing unwanted 
Shift-PrtSc dumps work by disabling the 
print screeu feature more or less perma- 


" Program for creating CONFIRM.COM -- by Jeff Siegel 
PRINT “Checking DATA statements; please wait..." 


FOR B=1 TO 28:FOR C=l1 TO 17 


READ AS:IF C<17 THEN 159 
Z#=Z4+VAL(AS) 
NEXT :NEXT 


IF 2#=28738 THEN RESTORE:GOTO 190 

PRINT “Error - Wrong numuber of data statements, 
PRINT “or in big number at end of one line.":END 
FOR Bel TO 2@:FOR Cel TO 16 

READ A$:TTL=TTL+VAL ("&H"+A$) 

NEXT 

READ S:IF S=TTL THEN 259 


Game Port 
Keyboard 
Calendar 

Clock 


$999.95 


TURBO XT 4 77-8 00 mhz $1099 95 
TURBOAT wi21MEGSSmsDRIVE . $1989 95 
300/1200 MODEM (INT or EXT) $ 145.00 
TANDON TM50-2 FLOPPY DRIVE $ 7500 
21 MEG HARD ORIVE SUBSYSTEM $ 41000 


EGA SUB-SYSTEM 
8689.95 


DATA-LITE SYSTEMS 
PO BOX 1350 


SIMI VALLEY, CA 93062 


80S-527-6465 
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TANDY" 


COMPUTERS 


SAVE 20-40% 
Off List On All 


PRINT “DATA ERROR IN LINE" ;B*10+339 
| PRINT "CHECK FIGURES AND REDO": END 

TTL=@ :NEXT: RESTORE 

OPEN “CONFIRM.COM® AS #1 LEN«1:FIELD #1,1 AS D$ 

FOR B=l TO 20:FOR Cel TO 16 

READ A$:LSET DS$«=CHR$(VAL("&B"+A$) ) 

PUT #1:NEXT:READ DUMMYS$:NEXT:CLOSE 

PRINT “CONFIRM.COM CREATED® 

DATA E9,A6,00,58,53,51,1E,06 ,56,57,33,CO,8E,D8 ,C7 ,06,1658 

B DATA 14,00,80,01,B8,07 ,8£,33,DB,CD,18,B8 ,08,B@,8E,D8,1571 

DATA BE,88,04,0C,C8,8E,C8,BF,89,81,B9,08,08,FC,F3,A5 2186 

DATA 8E,D8,B9,86,B8 ,8E,C8,BE,99,01,BF,80,04,B9 ,88,08,1928 

DATA F3,A5,BA,60,00,EC,3C,15,74,04,3C,31,75,F7,FB,BB, 2038 

DATA 90,B0,0E,C3,8C,CB,8E,DB,BE,89 ,01,BF,88 ,84,B9,08,2077 

DATA 68,F3,A5,3C,15,74,1A,B8 ,07 ,8E,33,DB,CD,19,FA,33,1628 

DATA CO ,8E,D8,C7,06,14,08,803,01,5F,5E,87 ,1F,59 ,5B,58,1274 

DATA CF,9C,9A,09,80 ,08,00,EB,E5,88,00,09,08,08 ,08,90,981 

DATA 00,00 ,08,00 ,00 ,09,00,80,00,20,0F,50,0F,52,0F,49,312 
| DATA OF ,4E,0F,54,0F,3F,OF,20,0F,1E,8C,C8,8E,D8 ,BA,D4,1458 
| DATA 81,B4,99,CD,21,B8,85,35,CD,21,09 ,1E,83 ,81,8C,C8,1539 
DATA A3,85,01,BA,03,01,B@,05,25,CD,21,1F,B8 ,80,31,BA,1401 
DATA 1C,00,CD,21,20,50,72 ,69,6E,74,2D,53,63,72 ,65 ,65 ,1366 
DATA 6E,20,6C,6F,63,6B,65,72,20 ,@D,8A,20,41,6E,73,77,1278 
DATA 65 ,72,280,59,28,74,6F ,20,78,72,6F 763 65 64,65 28,1397 
DATA 77 ,69,74,68,20,70,72,69,6E,74,2D,73 ,63,72,65,65,1608 
DATA 6£,28,0D,0A,280,41,6E,73,77,65,72,20,4E,20,74,6F,1190 
DATA 20,71,75,69,74,20 478,72 ,69,6E,74¢2D,73 63 ¢72,65,1546 
DATA 65 ,6£,20,0D,0A,24,00,00 ,80 ,08 ,09,00,08,80,09,99,302 


TANDY® And RS Equipment. 


Call For Latest Prices 
On America’s #1 PC, 
XT, And AT 
Compatible Machines! 


‘CALL TOLL FREE FOR ORDERS 
pee eee CE 
Great Western ELectronics 


220 E MAIN. MONTROSE COLORADO 81401 
CIRCLE 255 ON READER SERVICE CARD 





Figure 2: Program to create CONFIRM .COM screen dump controller. Load CONFIRM.COM 
after any other graphics screen drivers. Once loaded, CONFIRM will intercept screen dump 
commands and offer you the choice of confirming or canceling them. 
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THE CMO ADVANTAGE 


TO ORDER 
CALL TOLL FREE 


1-800-233-8950 
DEPARTMENT B109 
TELEX 5106017898 


OR MAIL YOUR ORDER TO: 
COMPUTER MAIL ORDER 
Department B109 
477 E. Third Street 
Williamsport, PA 17701 





POLICY 
Add 3% (Miramum $7 00) shipping and handi- 
ing Larger shipments may mquire additional 
charges Personal and company checks require 
3 weeks to clear For faster delrvery use your 
credit card or send cashier's check or bank 
money order Pennsylvania residents add 6% 
sales lax All pnces are subject to change and 
afl tems are subject to availabilty Detective sott- 
ware will be replaced with the same stem only 
Hardware will be repatred or replaced at our 
discretion within the the jerms and limits of the 
manufacturer's warranty We cannot guarantee 
compatibility All sales are final and retuned 
shipments are subject to a restociang fee 


EDUCATIONAL INSTITUTIONS 
CALL TOLL FREE 
1-800-221-4283 


CANADIAN ORDERS 






— 1-800-268-3974 
——S— Ontano/Quebec 
[= 1-416-828-0866 
-_—— In Toronto 
——— 1-800-268-4559 
= ‘Other Provinces, 
.— TELEX: 06-218960 
—— 2505 Dunwin Dave, 
——= Mississauga, Ontario 
a Canada L5L1T1 
All prices shown are for US A orders Call the 
Canadian Office for Canadian pnces 


THE CMO ADVANTAGE 


» Next day shipping on all in-stock items. 


» Orders from outside Pennsylvania save 
state soles tax 


o There tS no hmit and no deposit on C 0 D 
orders. 


Cat 
Init 






ate Seay There ts no extra charge for using your 
[-—A i —} Visa or MasterCard and your card 1s not 
SF J charged until we ship 
ha — 
z= » No waiting period for caster's checks 
—_ 
7—— 


» We accept purchase orders from qualified 
corporations. Subject to approval 

» Educationat discounts avaliable to 

Qualified institutions (See the toll tree 

educational phone number above.) 


» FREE CATALOG MEMBERSHIP 


i 








A} 


idl 








Dept. B109 


































































Polaroid Palette... 
Power Processor... 





“nag 


AEE=EOE 


DRIVES 





cus 
10 MB Kit $369 00 
20 MB Kit ar $469.00 
20 MB Drive Plus Card $549 00 
20 MB Tape Back-up $479.00 
60 MB Tape Back-up $699.00 
—=SEEVEREX— 

20 MB Straamer Back-up $699 00 
66 MB Intamal Back-up $799 00 
&- MEGA" 
10+10 Bernoull $1995 00 
20 +20 Bernoulli $2499 00 
10 MB Cartridges $59.00 
IRWIN 
10 MB Internal Back-up $469 00 
20 MB Iniamal Back-up... $589.00 
MOUNTAIN 
20 MB Dnve Card $699 00 
30 MB Drive Card .. $999 00 
30 MB Back-up -$1149 00 
60 MB Tape Back-up $1089 00 
PRIAM 
60 MB AT-Back-up . $1499 00 
Inner Space, Shared Data . CALL 
RACORE 
1500 Drive i+ . $379 00 
1801 Driva li+ wiDMA . $429 00 
2101 256K Memory. $179.00 
2103 512K Mernory $199.00 
SYSGEN 
20 MB Tape Back-up $599 00 
60 MB Tape Back-up $999 00 
TANDON 
360K Floppy . $99.99 
TEAC 
360K SSBV $3999 
MODEMS 


Maccron 
Voiksmodem 300/1200. 
Signalman Express... . 
Lightning 2400 Baud 
Expressi halfcard-PC .. 
Lightning halfcard 


ast 


EVEREX 
1200 Internal w/softwara 
HAVES 
Smartmodem 300 
Smanmodam 1200 
Smartmodem 12008 
Smarimodem 2400. . 
Smart Com I 
Transet 1000 


NOVATION 
Cat 
Smart Cat Plus. 
Novation 2400 


PRACTICAL PERIPHERALS 


Modam PC-1200 Internal 

Modem PC-1200 Extamal 
QUADRAM 

Quadmodem 1 300/1200. . 


Pnoter Buffer 16K 


f ian 


Micrebuffer li (64K) 


QuapRan Gi 
Mecrofazer from 3139 00 
Etazer (Epson) from $7999 ' 









Reach 1200 Baud Halt Card 





INTERFACES 
DIGITAL DEVICES 








$139 00 
$209 00 
$329 00 
$149 00 
$349 00 










.$399 00 
































$139 00 
$169.00 











$299 00 












$7499 












$159 00 







MONITORS 


ANDEK 
300A Amber Composite. _. ..$139.00 
310A Amber TTL..... ~ $169 00 
410 White or Green TTL ... .. . CALL 


Color 600 Hi-Res (640x240) $399 00 
Color 722 IBM Enhanced $529 00 
Color 725 AT&T Compatible $619 00 


Color 730 Analog .. $749 00 
MAGNAVOX 
51§ RGB/Composita $299 00 
813 TTL Green... $99.99 
623 TTL Amber. $99 99 
NEC 
4B1280G Green TTL... . $139 00 
JB1285A Amber TTL 3 $139 00 
JC-1401P3A MultrSyne. ... ...CALL 
MAX-12 Amber. $169 00 
HX-12 12" RGB... $459.00 
HX12E Enhanced $549 00 
SR-12 HrRes $589.00 
SR-12P Enhanced $649 60 
QuADRAMERB) 
6420 Amberchroma $169 00 
8400 Quadchrome.. . $449 00 


8466 Quadchroma Enhanced $499 00 


@ TAXAN 
121 Green TTL $145 00 
122 Amber TTL... S $155.00 
220 14" Color Composite $179.00 
620 640x200 AGB $399 00 
630 640x200 AGB $469.00 
640 720x400 RGB $529 00 


5 ed 


2VM 1220A/1230G Compositeea $95 99 
ZVM 1240A Amber TTL $149 00 
2ZVM 1330 13" RGB $459 00 
ZVM 1360 13" AGB... ...... $589 00 
2VM 1380 Enhanced RGB . .CALL 


DISKETTES 


SONY 
3%" SSISD (10) $18 99 
32" DS/DD (10) $29.99 
SY" SSISD (10) - $999 
S¥4" DS/OD (109)... $13.99 
5%" High Density (10). $28 99 
TEM 
5%" DS/DD Floppy Disks 
(box of 10) $25.99 


maxell. 








3%" SS/SD... - $18.99 
3%" DS/DD... »’ . $29 99 
5%" MD-1 w/Hardcase.._.. $11.99 
6%" MD-2 wiHardcase.. $1899 
5¥%4"" MD-2-HD for AT... ...... $29.99 
MA Verbatim. 
Sa" SS/DD $19 99 
5%" DS/OD $24 99 
Diak Analyzer $24 99 
DISK HOLDERS 
AMARAY 
50 Disk Tub 544". $999 
30 Disk Tub 312". . $299 


100 Disk Tub 54" wilock.. ......$19 99 


INNOVATIVE CONCEPTS 
Flp-n-Fila 10.. $1.99 
Flp-n-Fila $0.... " $1199 
Fip-n-Fila Data Case. $999 






















PRINTERS 


Canon 
AAO, 50, 55....... «from $239.00 





















































LBP-BA1 Laser... . ..... $1999.00 
CITIZEN 

MSP-10 (66 col).. 

MSP.15 (132 col). 

MSP-20 (80 col ).. $349 00 

MSP.25 (132 col.). . ... $499.00 

MSP-35 (LQ) . $449.00 
croH 

Prowritar 1550 +. $299.00 

Starwntar 10-30 . $299.00 

Cl 3500 Senas . <CALL 
corona 

Lazer LP-200. . $2199 00 

DIABLO 

D25 Dalsywheel . . $549.00 

635 Datsywheel. . $1099 00 

D6GIF Dasywheel -CALL 


EPSON 


Homewnter 10, LX-80.... 


DX-10, DX-20, DX-35,..... “a ‘CALL 
$Q-2000, Hi-80, HS-80, AP-80... .CALL 





LQ-800, LO-1000 .. 
aBiSKE 

$510 Dot Matrix / CALL 
5510C Color Dot Matrix —... ... CALL 
6000 Letter Quality . CALL 
6100 Letter Quality eee CALL 
6200 Letter Quality vs CALL 
6300 Latter Quality. . - CALL 
6500 Letter Quality » CALL 


PTHEUUH ear tS 91 TS 
880 Dot Matnx 100 cps. .. .$17900 
1080 Dot Matnx 100 cps $269.00 
1380 Dot Matrix 130 cps. .$289.00 
1385 Dot Matrix 165 cps $339 60 







NEC 
PS60, P6660, P760. oo CALL 
3650 IBM... +e $778.00 
8850 IBM... +» $1099 00 
ELF 360 IBM . . » $399.00 
Qkidata 93 ages $299.60 












182, 163, 192, 193, 2410, 84. .CALL 



















Qkimata 20 (IBM). 292, 299. . ...CALL 
Panasonic 
KX1091 $239 00 
KX 1092 $359 00 
KX1592 $469 00 
KX1595 i $659 00 
QUADRAMERR) 
Quadjet-Color Jet See Special 
Quedlaser LS-1000 . » CALL 
&% SILWER-REED 
500 Letter Quality. $239.00 
550 Letter Quality. $299.00 
800 Letter Quality... .. . $699.00 

















SB/SD/SRINX. ....... 
Powertype Letter Quality... 

Texas Instruments 
TI8s5 .. $599.00 
TIa6s.. . $769.00 










TOSHIBA 
P8321 (80 Column).. $489.00 
PB341 (132 Column) $749.00 
B351 (132 Column). $1049 00 




























SPECIAL THIS MONTH PC COMPATIBLES 


QUADRAM 
QUADJET 7-Color 


Drop-on-Demand Ink Jet with 
IBM Software Bundle 


NG 


IBM PC 
IBM-XT 
IBM-AT 
SYSTEMS 


Configured to your 
specifications. 


Ceft for the price and avelebility 
of your system requirements, 


SOFTWARE FOR IBM 
meca 


Manage Your Money . 
Manage Your Markat .. . 
CALL 


BOB secraero 
- CALL Easy 


-CALL WordStar 2000+... 
WordStar Professional 
WordStar Pra Paki/GL Demo. 


R Base 5000 
Clout 20 
R.Base Systam V .. 


MICROSOFT 
Ftrght Simulator . 
MuttiPlan 
Microsoft Word 3.0... 
Microsoft Project 2.0. ... 
Microsoft Chart 20, 
Microsoft Mouse 
Windows 


{BM CLONE 
640K MB-256K installed 
150 Watt Power Supply 
XT Keyboard 


2 May Hard Drive SQQQOO 


aa 


ANSA SOFTWARE 
Paradox.. 


ASHTON-TATE 
Framework tl . 
dBASE II 
dBASE Ill Plus 


$499 00 


PPC400 Dual Portable... . 
PPCXT 10 meg Portable. .. . 
PC40022 Dual Desktop. 
PC400-HD2 10 meg... 


KAaYRRG 
KP-2000 Portable 
Kaypro-PC.... 


BATTERIES INCLUOEO 
Isgur Portfolio. $159 00 


B BORLAND 

INTERNATIONAL 

Turbo Pascal 3.0.. : 

Superkey 2. 

Sidekick (Unprotected) 

Reflex. 

Lightening 

Traveling Sidekick 

Turbo Prolog. 
BRODERBUNO 

Pantshop 

Graphics Library 

Graphics Library 2 


(renmaas pow 
Copy Il PC-Backup .. 
PC Cption Board.. 


. As Low As. 


$4999 » AS Low As. 


$4499 
$57.99 
$5999 
$59 99 
- $44.99 
$64 99 


AMARAY 

80 Column Printer Stand...... .... 
CURTIS 

Side Mount SS-1 

Side Mount AT SS-2 


$374.00 
$589.00 
$449.00 
P125 Power Director. $93.99 
P150 Power Director w/Modem$119 00 
KEYBOARDS 
KEYTRONICS 
KBS150/KB5151/KB515 1Jr... 
KBS152B/KES1S3/KB5148Jr ...... 
MEMORY CHIPS 
4164 RAM Chips. ~ » (88.) $1.19 
128 RAM Chips + (ea) $4.99 
256 RAM Chips fea.) $3.99 


MULTIFUNCTION CARDS 


PERSYST 


$39 99 
$2499 
$24 99 


$2999 Crosstalk XVL... 
$8499 Crosstalk tv 


Remote... 

Continental Software 
Home Accountant Plus . $79.99 
ist Class Matt. . $79 99 
Tax Advantage”. $4999 


Static Mat... . ore 
Universat Printer Stand 


KENSINGTON | 
Master Piece 


Master Piece + 


MONOGRAM 
Dollars & Sense 


MuitiMate 
Mutt Mate 


$229.00 Advantage. 
$159.00 
$209 00 
» $259.00 


5 


¥. 


OECISION RESOURCES 
Chartmaster .. : 
* Signmastar 
Cragram Master 
Map Master 


—— 


Bob Board 

Mint Mono 
PARADISE 

Color/Mono Card... — 


Madutar Graphics. 
Fwe Pact C, S, O-384K.. ....... 


Rampage-PC.. 

Sm Pack Premium 
Six Pack Pius 

VQ Plus It. 
Advantage - AT 
Preview Mono 


Norton Utittes 30... 


Ps: 


nN 
iin 


FIFTH GENERATION 


Fastback . $89.99 


FIRST STEP 
Golf's Best Pinghurst.. 


FUNK SOFTWARE 
Sideways 


@ Harvard Software Inc. 
Total Project Manager 
Prasentation Graphics .. 


Please (Data Base) 
ase 
PC Mouse/Dr Halo... 


LIFETREE 
Volkswoter Il 


LIVING VIDEG TEXT 
Think Tank 
Ready. . 
@Lotus 
Symphony... 
1-2-3 2.0... 


MOUSE SYSTEMS 
PC Mouse/Paint +. 


$34 99 


$44 99 


$269.00 
$239 00 


. $199.00 


$119.00 


$149.00 


$109.00 
$6499 


$429 00 
CALL 


$139 00 


wu 
File/Graph/Plan.. 
Raport 
Whte/Proof combo. 
Proot . 


Pro Key 40 


SOFTWARE GRGUP 

Enable . 

SORCHM/IUS 

MICRO SOFTWARE 
Accounting 

AP/AFVGLUIN/OE 

Supercale i 
Supercalc 4 
EasyWoter II System...... 
Super Project Plus.. . 


SGESoltware 


Word Perfect 41 


sUBLOGIC 


PC Nat Cards 
5251/11 Qoe-ling 
Ramvantaga . 
5251/11 Plus. 

DCA 
IRMA 3270. .. 
IRMA Print... 
tRMA Smart Alac. 

EVEREX 
Edge Card. 
Graphics Edge 
Magic Card I... 
Magic Card Il. 
EGA Video Card 
HERCULES 
Graphics 
Color 
(DEAssociatas 

5251 Emulation 

INTEL 
1N2110 
PCNC8087 SMHz 
PCNC8087-2 6 MHz... 
PCNC80267 6MHz. 
1010 PC-abova board 
1110 PC-above board-P. 
2010 AT-above board 
2110 AT-above board-P,S... 


High R's Mono... ... 


Auto Switch EGA. 


QUADRAM| 
Quedport-AT ... 


Liberty-AT (128K)... 

The Gold Quadboard. 
The Sitver Quedboard 
Expanded Quadboard. 
Liberty-PC. 
QuadSprint ... .. 
QuadLink ... 


SIGMA GESIGNS 
Color 400 Prnceton . 


EGA Plus/Dr. Halo 


Graphics Master... 


VIOEO-7 


IBM EGA Card (EGA)... 


Cc 


TR! 


CLE 183 ON READER SERVICE 


Dept. B109 








@ USER-TO-USER 


aently, This gives you total control over 
screen diuaps without forcitig you to ru 
litle .COM files each time you want to ac- 
tivate or cancel the PriSc feature. 


LITTLE RED RESET SWITCH 

The PC is a wonderful machine, but it 
lacks a resct button to recover from system 
freezes and fatal errors: the only option is 
to hit the big red switch, wait until excess 
energy dissipates, and then flip it back on. 
The problem with this is that cach time you 
turn on the machine you send a power 
surge through all your system circuits and 
your monitor. Nothing ages a machine like 
frequent surges. 

It’s fairly simple to install your own do- 
it-yourself reset switch, since the actual 
circuitry already cxists. Pin 11 of the 8284 
chip is ‘*low’* and drives pin 10 ‘high. ** 
Pin 10 conncets to pin 21 of the 8088 CPU. 
When you activate this circuit, you reboot 
the machine. So all you have to do to re- 


PACKAGE 


*EASY ACCESS TO DATA FROM SPREADSHEET FILES 


(1-2-3, SYMPHONY, ETC.) 


eA POWERFUL TOOL FOR DATA ANALYSIS AND 


FORECASTING 


Easy to use, no commands to memorize (menu driven) 








PRODUCTIVITY 


boot your system is to momentarily 
“‘drag’’ pin 11 low hy making an open cir- 
cuit between it and pin 9 (ground). 

Once you take off the cover of your PC, 
you'll find the 8284 in the center toward 
the back, between the first expansion slot 


1 
2 
3 
4 
S 
6 
7 
8 
9 


g 
=z 
o 


Figure 3: Pin Javout of the 8284 chip, The 
notch is at the top, pin 9 at the botiom jeft, and | 
pin 17 the second from the botiom on the right, 


sampatible wath all 8 


and the 40-pin 8088 chip (the 8284 is the 
only chip in your system with 18 pins). | 
Take out any expansion boards that might 
be in the way. and unhook the power sup- 
ply wires and ribbon cables if you need 
more room to work, 

The chip’s pins are numbered counter- 
clock wise from the top left of the chip (see 
Figure 3). The top is marked by a notch. 
Pin 9 is at the very bottom left, and pin 11 
is the second from the bottom on the right. 

Strip about ‘/is of an inch of insulation 
off the cnds of two pieces of 22-gauge 


| stranded wire. (You want only enough ex- 


posed, hare wire to attach to the legs of the 
chip, don‘t strip off too much or you risk 
shorting between pins.) Coat (or ‘‘tin’’) 
the ends of the stripped wire with rosin 
core solder. 

Hold the tinned wire parallel to one pin 
and quickly touch the wire with the solder- 
ing iron. To avoid heat damage. don't hold 
the iron to the wire very long. Repeat the 


The REAL-TIME CLOCK-CALENDAR for t83M PCs and COMPATIBLES 









add-ons, 
The space saving design 
of dClock allows a Full complement 


ur. 
088 mierocompule 


éClock 


eSuper-fast (8087 support) 

Can be used as a stand-alone, full-featured statistical 
package (comes with its own Data Editor for entering/ 
editing of data); can process data from many spread- 
sheet programs and data bases 

Descriptive statistics, t-tests, Correlations (including 
“economically” formatted matrices), Crosstabulations, 
Comparisons of Distributions, Significance Tests, 
Powerful General Multiple Regression module (up to 50 
predictors, Durbin-Watson statistic, autocorrelation of 
residuals, forecasting subprogram, and more), Flexible 
General Analysis of Variance/Covariance module (up to 
five factors, repeated measures, unequal n, contrasts, 





achock Is ¢ 
is a user: installable, real- 
time cloch-calendar for IBM" Per- 
sonal Computers and selected com- 
patibles. dClock automatically enters 
the date and ume Into the user’s com: 
puter system each time the computer 
boots. Through use of an internet 
battery, dCloch maintains precise 
fume and date function when the 
system ts shut down, 

EClock fits directly onto the sys: 
(em's motherboard in the 8088 
socket. It does not occupy an expan- 
sion slot, nor does it take space from 
multi-function cards of memory 


of expansion cards to be used without 
compromising dependable me-dete 
system functions, 

@Ulock 1s easily installed and pro- 
sides PC users with a convenient way 
to have awomatic date and time 
functions without paying for expen- 
sive oF unnecessary expansion cards, 
dClock comes with installation soft. 
ware, a Vimited Warranty and com. 
plete documentation (including how 
to upgrade your XT or COMPAQ’ 
Portable to 640K easily and without 
using any expansion slots). 





Available from MICROSYNC for just $59.95 


(Please adit $2 for shipping and handivng 


and more), 10 Nonparametric Statistics, Bargraphs, 

Scatterplots, and much more 
Requires |BM-PC (or compatible), two disk drives, 256k 
To order send check or money order for $149 
(plus $5.00 shipping and handling) to: 


=a Ha StatSoft” ae 


(the developers of STATFAST) 
2832 Easi 10th Sireet, Suse 4, Tulsa, OK 74104, (918) 583-4149 
Lotus 1-2-3 1s e registered tredemark ol Lolus Development Corp COMP IQ 1 a Repetennd Lademark of COMPAY Competce Hart 


CIRCLE 237 ON READER SERVICE CARD CIRCLE 388 ON READER SERVICE CARD 
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MICROSTNC a computer peripherals product mimutictarer spectalcine an 
ante rovomputer beurid-level aecessortes and enhun ements 


ney 


Computer Products Deparment * PO Box 116402 © Carrollion, Texas 75011 © 214-492-5265 


Wi feud ard MICROSD SE ase Drademashs ot MIC RPISYNG Ith 
TAM 1s 4 Regesteted Lrademark oll Internatmmal Rosiness Masheniey 096 





_TRANSEC NEW PRODUCTS _ 





Program Review: 





Makes d BASE Easier to Program, 
Reduces Logic Errors, Bugs 
TranSec d ANALYST™ automatically 
converts any dBASE Ill program to 
dBASE III PLUS with true record and 
file locking for multi-user operation. 
Features include syntax/blocking 
analysis, tabbed file output, variable 
cross reference. Framework-type inter- 
face command windows, pop-up menus, 
graphic analysis REPORTS menu. 
Saves programmer's time toanalyze and 
debug d BASE II, Ill, or PLUS. Supports 
multi-user Clipper and network ver- 
sion of WordTech. Not copy protected. 
Rated a “best buy.” 
TrsnSec dANALYST™ 

TO ORDER: 1-800-423-0772 
IN FL: 1-305-474-7548 


$74.95 plus $8 sh 
VISAMC 


Program Review: 





Simplify Naming, Finding Your 
Files with 32-Character File Names 
TranSec PCEasy™ is a new easyto-use 
“office environment” file management 
system that allows anyone to easily 
organize large amounts of data on a 
hard disk. Expands DOS file name limit 
to 32 characters to name files naturally, 
the way you think. Use easily re- 
membered plain wordsornumbers. The 
interface structure mimics the paper 
world, only it’s faster, better and easier 
to use... by programmers, managers, 
secretaries, clerks. PCEasy immediate- 
ly finds file cabinets, file drawers, file 
folders, spread sheets, reports in their 
own logical location. Automatic menu 
access to application programs. Works 
with all popular applications and utili- 
ties. Not copy protected Rated “*#*» 
for ease of use.” 
TesnSec PCEssy™ 

TO ORDER: 1-800-423-0772 
IN FL: 1-305-474-7548 


$74.95 plus $5 s/h 
VISA/MC 










UNLOCK“ 


Removes 


Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNlock “copying” disk allows you to 
make “unprotected" DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform per- 
fectly, as do copies of these copies. 
UNlock copies run on any hard disk, 
including Bernoulli Boxes. No original 


Guaranteed to work on 

















© SBASE Ill & dBASE ill PLUS™ 

@ FRAMEWORK | & II™ 

@ CHARTMASTER™ (6) 

@ SIGNMASTER™ (61) 

@ FASTBACK™ (5 3) 

e@ HARVARD TOTAL PROJECT MGR.™ « 
© THINKTANK™ (2,0, 2:1) 


UNLOCK™ ALBUM “B” PLUS 


@ SYMPHONY™ 0.1 
@CLIPPER™ 
© LOTUS 1-2-3 REPORT WRITER™ «10 


@ DOUBLEDOS™ 

@ SMARTWORK™4 11.0 Row 6 inru 10 411) 

@ DISK OPTIMIZER™ 

*@ MANAGING YOUR MONEY™ 0.5, 151. 2.0) 
®@ DATABASE MANAGER ijl— THE INTEGRATOR™ (20. 202) 


© dBASE Ili & dBASE Il PLUS™ 

© FRAMEWORK ! & II™ 

@CLIPPER™ 

8 FASTBACK™ (s » 

@ CHARTMASTER™ (0.1 

®@ SIGNMASTER™ 65 1) 

®@ DOLLARS & SENSE™ (2.0) 

@ MICROSOFT W 


UNLOCK FLIGHT/JET #201 


@ FLIGHT SIMULATOR™ - JET™ 


UNLOCK’ ALBUM “A” PLUS 


@ DOLLARS & SENSE™ (2.0 





SAND, “Bestotuniocys $74.95 


required in drive “A” Run on a RAM 
disk simply and conveniently. Also, 
copy DOS 5%” programs to 3%” 
diskettes. For IBM® PC, XT, AT, com- 
patibles, 256K or more, DOS 2.1 or 
higher. Choice of the critics! 


ty with programs below: 


$49.95 
(Pius $4 shiphanding Foreign orders $10) 


@ LOTUS 1-2-3™ (1.42.0) } 
@ IBM WRITING ASSISTANT™ «i 01) 
@ IBM FILING ASSISTANT™ «1 0) 
@ IBM REPORTING ASSISTANT™ 01.0) _ 
@ GRAPHWRITER™ (4.3, 4.31) 

10) @ REALIA COBOL™ 012, 20) 
@ MULTILINK ADVANCED™ (02, 3.03) 





$49.95 


(Plus $4 siup/nandkng Foreign ordors $10} 


@ MICROSOFT WORD™ (115, 2.0, 2.01) 
@ PFS: ACCESS™ (1964 €a) 

@ PFS: PLAN™ (p) 

@ PFS: GRAPH™ (s) 

@ PFS; WRITE™ «01, ¢} 

@ PFS: REPORT™ oa, cy 

@ PFS: FILE™ (a, c) 


@ LOTUS 1-2-3™ 9.4.2.0) 

®@ SYMPHONY™ 01) 

© LOTUS 1-2-3 REPORT WRITER™ 01.0) 

# DOUBLEDOS™ 

@ HARVARD TOTAL PROJECT MGR.™ ¢1.10) 
@ MANAGING YOUR MONEY™ (15, 151, 2.0) 

@ THINKTANK™ (2.0, 21) 

ORD™ 1145, 20, 2.01) 


$14.95 


(Pus $4 stiphandang Fortgn odors $10} 


CHOICE OF THE CRITICS! 


FERSON/\ | “UNIock hss two perticulsrly en- 
dssring chsractsristics: it works, 

and works simply. | wss sbis to quickl 

producs unprotscisd copiss of Lotus 1-2- 
tslesss 2, Symphony 1.1, Microsoft Word 2.0, 
dBsse Ill 1.1, snd Framswork Il. These copiss 
performed fiswisssly, ss did copiss of ihsse 
copiss." Christopher O Malley. 
PERSONAL COMPUTING, April ‘86 


9° “Bscsuse copy protection can Interfsrs 
‘with Ihe ability to back up s herd disk, 
busingss-oricnted users msy prefer progrsms 
Wks TrsnSec's UNiock series." 
Winn L. Rosch, PC MAGAZINE, May 27, 1986 


UNLOCK“ 


BYTE “UNIock 4.7 defsats the Isisst Pro- 
lok snd SuperLock type of copy 
otection scheme. It's msnu-driven snd works 
ins on the progrsms It's supposed to work on: 
Lotus 1-2-3, dBsse Ill, Frsmswork, Symphony, 

Psrsdox, snd ssvsral others.” 
Jerry Pournelis. BYTE, Feb. '86 


Recommended by the editurs of: 


PERSONAL. 
iC. 





“The Best Sottwore Divities Fer Under $1007 


ORDER TODAY TOLL FREE: s 
it 1 


1-800-423-0772 == 


IN FLORIDA: 1-305-474-7548 


TranSec Systems, Inc., 1802 North University Drive, Plantation, FL 33322 


Tracamsrks Sre the sole property of their respective owners UNiock is for use only to improve the useability of legsily acquired snd 


Operated softwsre, 





® USER-TO-USER 


process with the other wire. | 
Attach the other ends of the wires to a | 
“momentary contact" or “‘open push-but- 
ton” switch. | used a Radio Shack Catalog 
Part Number 275-1547 switch, but any 
similar reset switch will do, Solder the 
ends of the wires to the legs of the switch 
and wrap the back of the switeh with insu- 
lating tape. 1 drilled a hole in the small re- 
movable plate in the back center of the ma- 


PRODUCTIVITY 





= It’s fairly simple to 
install your own do-it- 
yourself reset switch, 
since the actual circuitry 


perienced friend do the surgery. And even 
if vou are experieuced, proceed at your 


own risk, We don't suggest that you start | 


soldering things onto your motherboard 
unless yon really know what you're doing 
and have considered the risks, such as 
warrauty voiding and potential damage. 
Finalhy, if you do add the switch, don't 
hold the button down too long duriug a re- 
set or yor could hurt your machine. 


chinc, but you can install it almost already exists —Chris Johnston 
anywhere. ; oi 
Replace any expansion boards and CTRL-Z BYPASS 


wires and put the eover back on. Plug the | 
machine back in and hit the big red switeh. 
Now whenever you lock up the machine, 
all you need to do is momentarily touch the 
reset button and the machine will doa hard | 
boot. No more reaching for the startup 
switch and sending those ominous power 
surges through your machine. 

Michael J. Mefford 

Gleneden Beach, Oregon 








SofType” 


Desktop Publishing Software 


Gives MULTIMATE’ 
Users The Extra 
2 ADVANTAGE! 


” WordPerfect, Samna 
Word, Displaywrite and 
LEX users too. 


© SofType automatically turns your word processing 


documents into typeset output. 


© Sof Type works with most laser printers. 


© SofType includes many Roman and Helv normal, 
bold, italics and bold italics fonts from 6 to 36 


points in size. 


© SofType lets you integrate graphics with text. 
© SofType costs only $1,000 for your PC or $1,500 


for your multi-user computer. 


SofTest Inc. 


1 followed Mr. Mefford s instructions, and 
my new reset bution works wonderfully, 
However, | found it easier to remove the 
chip from its socket, do the soldering oper- 
ation outside the machine, aud then re- 
place the customized chip. But be warned. 
Users who arett t too experienced with a 
soldering iron or who are unfamiliar with 
their PCs’ iunards should have a more ex- 


formatting, 





I recently needed to verify the existence of 
particular text strings in binary files. Since 
the files were short, | wanted to use the 
TYPE command but couldn't, since 
TYPE stops as soon as it sees the first 
CHRS§(26) or Ctrl-Z end-of-file marker. 

I could have used DEBUG but found an 
easier way. COPYing files to the screen 
(CON) works the same way as TYPEing 
them, but with one advantage—the COPY 


LAY 4 Tim. 


The ULTIMATE Backup, Analyze & Repair Utility 
The Disk Toolkit NO IBM PC Should be Without 
Protects Your Software investment 


BACKUP TOOLS: 


©Can Backup Most Every Diskette © Show Diek & File Allocation 
© SUCCEEDS where othere lolli 

© Works Manuaily or Automatically 
© Cresto “Protected” Oisketteo 

© Meny Additional Anelysie Toole 


SECTOR TOOLS: 


© Exemine/Print Sector Date 

© Modify (ZAP) Sector Date 

© Compare, Copy & Zero Sectors 
© Search Sectors For Data 

DISK MECHANIC worke with olf standard ISM PC disk formate including 


“protected” disketies with mixed track and sector sizes, blank and high track 
CRC errors, and single or double sided drives. DISK MECHANIC 


FILE TOOLS: 


© Diepiey & Alter File Data 
© Repair Demeged Dieks 

© Recover Erased Fites 

© Alter “Hidden” Stetus 

© Search Flies For Data 


WACKER TOOLS: 


© Modify Floppy Diek Controller 
Paremetere 
¢ Supports All FOC R/W Commands 


555 Goffle Road, Ridgewood, N.J. 07450 
Phone (800) 445-9292, Telex 703593 


Teadamarhs SofType by Solfest Inc , MylfiMate int inc, Semns Werd by Semns Corp, Displaywelte by 
16M, WerdPertect by Word Perlact Corp . LEX by ACE Miciasyatams Lid 


Fequires an (SM PC with 128K of mamory of COMPAQ with 192K of memory, DOS 
1.10, and 2 floppy disk drives. DISK MECHANIC includes a deteiled 46 page 
instruction manual. To Order DISK MECHANIC send check or money order tor $70 
plus $3 for shipping (Masa. res. add sales tax.) to: MLI MICROSYSTEMS, Box 825, 
Framingham, Mass. 01701 or Call (617) 826-2055 for Mastercard or VISA orders. 
Deater/Distributor Inquiries welcome. ©1983 ML] MICROSYSTEMS, 


MLI MICROSYSTEMS 
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A FRIEND INDEED. 


Face it. Everybody needs somebody some- __ specifically with your PC in mind. High 


time. And even the best PC occasionally inrush currents don’t affect them. Neither 

needs help with faulty power. do power problems. And they’re amazingly 
So give your hard disc or critical-use economical. 

system LINE 2’ power conditioning. And A LINE 2 Power Conditioner can be 

eliminate those nagging problems that your your PC’s best friend. And a friend in 

PC can't prevent. Like voltage sags and need is a friend indeed. Cail us today at 

surges. Brownouts. Spikes. (619) 279-0831, or contact your local 


LINE 2 Power Conditioners are designed Square D distributor. 


CIRCLE 366 ON READER SERVICE CARD 


A Subsidiary of Square D Company 


AMT — The PC Ultimate 







FASTER THAN 
ANY TURBO XT 
ON THE MARKET 

8 MHZ CLOCK 
IBM® 
COMPATIBILE 


8088-2 OR V-20 

CPU, 640 KB 

Memory on Board 
Floppy Disk Controller, 
Two 360 KB Disk Drives, 
135 Watts Power Supply, 
8 MHZ to 4.77 MHZ 
Switchable Clock, AT 
Style Keyboard, Socket 
for 8087, FCC Approved. 


TOTAL SOLUTIONS WITH ADVANCED DESIGN 


IBM/PC com- LAP TOP PC soss cpu, IBM PC Compatible, weighs 
patible computer, 80286 CPU, only 10 pounds, 360 KB Disk Drive, 512 KB Memory, Keyboard, 
Socket for 80287, 8 MHZ Clock 640 7 hour rechargeable battery, room for second drive, 80 x 25 


KB Memory, runs up to 35% faster Display. 
than IBM AT, Western Digital Con- $1 1 OG 00 
troller, Clock with battery back-up ee Li 
i i . Un 

lie ee ile 2 a Le 8MHZ Turbo XT Mother Board 640K aoe Oe u 

Pupstyle Keyboatdie. 2. ....- sree es cece eens : 

XT Power Supply 

AT Power Supply 





“0” Wait State Option Add $300 20 MB HARD DISK SUBSYSTEM $399.00 (Limited Quantity) 
CIRCLE 567 ON READER SERVICE CARD 
THE PRICE PERFORMANCE LEADER FOR OEM SALES CALL 
=e Viisaelfay.¥allileclema (714) 972-0791 
WW \/\e /\ /\ | | 14751-B Franklin Ave., Tustin, CA 92680 Gineeaise 
(714) 972-2945 / TWX 5106003265 AMT USA LOS ANGELES SALES 


Price & Availability subject to change without notice. Above prices are for COD purchase. (213) 477-6320 _ 


PRODUCTIVITY 


| @ USER-TO-USER 


| 
| 
| command has a /B option that will ignore 
each Ctrl-Z character. 
So to put the contents of COMMAND 
COM on-screen, just type 


COPY COMMAND COM CON /8 








While this will display the whole binary | 


strange-looking characters on-screen, es- 


file, you'll probably see all sorts of | 


pecially if you have ANSI.SYS loaded. | 
For a quick look inside a binary file, how- | 
ever, COPY filename CON /B is all you | 


need, 
Bill Karwisch 


Chattanooga, Tennessee | 


Adding a/B atthe end tells the COPY com- 


mand to copy the actual length of the file as | 


reported in the directory listing. While this 





= Adding a/B at the end 
of the COPY command 
will display a whole 
file, but this trick will 
trip over CHR$(7) beeps 
and other low-ASCII 
control characters. 


trick will display the whole file, it will still 
trip over CHR$(7) beeps and other low- 
ASCH control characters. 

A better way to lunt for text strings in 
binary files is to use Charlie Petzold’ s ter- 
rific BROWSE.COM (Programming/Util- 
ities, Volume 5 Number 6), or The Norton 
Utilities’ excellent TS.COM text search 
program. 


SHARE YOUR DISCOVERIES 








Tell the world about your latest discovery 


through User-to-User, and we'll pay you 
$50, plus an extra $25 if vou submit it ona 


disk. If you send a disk, please include a | 


printout to ensure against damage in tran- 
sit. Mail your contribution to User-to- 


User, PC Magazine, One Park Avenue, | 


New York, NY 10016. la 


| Offer! For just $95* you get the com- 

rmWarx system {including MonoGratx, 
detWorx. and Replay! software}, sample forms. 
and superb manual with tutorials. Plus free 


. or check. Cail 


1-800-992-0085 
(0m Mass. 617-641-0400) 


“Includes normal shipping and handling Add 
$5 tor foreign, COD, and purchase orders. 
Optional character editor for designing special 


ev symbols $35 extra 
crossing a line. using text editing features 
on-screen underlining, bold facing, justification, ez Analytx international, Inc 
and automatic word-wrap. Powerful macros let tem 1365 Massachusetts Avenue 
u insert “boiler-plate” text, jump from one = = Arlington. MA 02174 
lank to another, and more. 


Print the whale form. Or just the data. On any 
ot nearly 100 printers, including HP LaserJet 


ity existing ones (up to 11” x 14"). 


rf Perfectly. Fill out custom or 
| pre-pnnted forms without acciden 





Requirements IBM PC wath 320KB and DOS 2 Oor fugher FormWorx, MonoGratx. JetWorx. and Replay! are trademarks of 
‘Analyt (nverruaboral, Inc: CIRCLE 174 ON READER SERVICE CARD 








AT $249.95, 


IT’S ALMOST CRIMINA 


The most amazing hardware/software deal imaginable. Order the 
PBJ Xram™ Expanded Memory Board at an already astoundingly dis- 
counted rate of $249.95 and you will recelve both the highly aeelaimed 
Leading Edge*— Word Processor and The Twin—Spreadsheet, 
Presentation Graphics, and File Manager, at no extra charge! 


The Xram~ Is fully compatible with the Lotus/intel/Microsoft 
expanded memory specification and Is supplied with 256 K of Ram, 
expandabie to 2 Meg. 


Obviously, this incredible offer can't last forever, order yours today! 


computer $2 CALL TOLL FREE 


1-800-343-8124 
PO Box 1094 US Fae 


480 King Street IN MA CALL 617-486-3193 
Lttieton. ma 01460 ff since 1973 
CIRCLE 311 ON READER SERVICE CARD 
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Hewlett-Packard's LaserJet printer 
created desktop publishing. Polaris 
Software's Ram-Resident PrintMerge 
brings it to life. Here's how. 


Memos, Letters & Long Reports. 
PrintMerge does frve proportional 
spacing and right/left justification. 
With any combination of cartridge 
or downloadable fonts — anywhere 
you want them. So even your basic 
correspondence can have a type-set, 
professional look. And an appearance 
impressive as its contents. 


Works With Any Program. 
PrintMerge puts you in total control. 
And it prints directly from virtually any 
program to make it uniquely easy to 
learn and use. Here's a sampling: 


Chart-Master Microsoft Chart 
dBase If Microsoft Word 
dBase lit Multimate 
Diagram-Master NewWord 
DisplayWrite3 Paradox 

PC Cravon 
Framework R:base 5000 
Freelance Sign-Master 
Grapbwriter Symphony 
Javelin WordPerfect 
Lotus 1-2-3 WordStar 
Map-Master Wordstar 2000 





Fonts, Boxes & Graphics Output. 
For more elaborate documents you 
can merge text with screen or output 
graphics from other programs any- 
where you want them. Draw horizontal 
or vertical lines or boxes. Align tabular 
colums in proportional fonts. Orly 
PrintMerge offers this unique capabil- 
ity and flexibility. Just $149. 


Make Your LaserJet 

Investment Pay. 

With your current software and LaserJet 
you've already spent 90% of what's 
needed for a powerful personal pub- 
lishing system. Just a few dollars more 
for Ram-Resident PrintMerge will 
bring it to life. 


Customized 
Publishing 
Ram-Resident PrintMerge gives 
you unique capabilities for 
virtually any document. 
Now we've expanded the 
Polaris family to include 
programs that meet o/ber 


unique requirements. 
Just take a look: 


Custom Forms Factory. 

Word processors create great docu- 
ments. But they're lousy with forms. 
Because forms aren't just paragraphs 
and pages. They're also titles and 
boxes, prices and blanks. Which are 
tricky to handle. But Polaris Forms 
solves the problem. It lets you draw 
Sines and boxes. Position tones, 
graphics and proportionally spaced 
words and paragraphs precisely. Even 
repeat elements automatically to 
save measuring and positioning time. 
So you create 
forms quickly. aceniinenided by 
Revise thems [IRE eeas 
easily. You can 

merge input from word processing or 
data base programs, files or the screen 
for the most efficient “fill in” proce- 
dure. And with an HP Laserjet printer 
it produces “camera ready copy” for 
commercial printing without the 
expense of typesetters 
or graphic designers. 
Order Polaris Forms 
today. it'll pay for 
itself the first time 
you use it. 
Just $149. 


All programs 












= 
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Label Factory. 
Package and envelope labels are a 
customer or prospect's first impression 
of your company. Polaris LabelMaker 
will make it a great impression. It’s 
specifically designed to quickly, easily 
create any style or size label that can 
be produced by an HP LaserJet printer. 
It formats proportionally spaced 
words, graphics, lines, boxes and bar 
codes for the master label — then 
positions multiple copies automat- 
ically. And it makes sure contents of 
one label won't foul up the others. You 
can merge input from word processing 
or data base programs, files or the 
screen. And even include serial num- 
bering. Order LabelMaker today. It'll 
make a small impression on your 
budget. A big impression on your 
customers and prospects. 
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Custom Accessories. 
Polaris Symbol Sheet is a library 
of custom symbols and shapes 
you can use with PrintMerge, 
Forms or Label- Maker. They merge 
quickly, easily to give emphasis and 
“brighten” your pages. Give them 
a finished, professional touch. 
Just $49.95. 


Polaris Crunch “compresses” large 
graphic files to a size the HP LaserJet's 
memory can handle — while main- 
taining all the resolution and detail 


of the original graphic presentation. 
It simply eliminates unnecessary 
commands — keeps the essential ones 
— for peak efficiency. 
Just $49.95, 
——————— al 
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4 — = Polaris Sympot Beet epee 
> “Se SS 
ah i ' =a The Syncs te 
ee “= ga . 
“ay oo 
a 


'~ 

+ 
Sd 
' 


C7 


Make Your 95 ° 
LaserJet $ 
Investment Pay. 
With your current 

software and LaserJet 

you've already spent 90% of what's 
needed for a powerful personal pub- 
lishing system. Just a few dollars more 

for Polaris Software will bring it to life. 
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Call 800/338-5943 

(In California 800/231-3531) 
Toll-Free for Ordering Information for 
IBM PC/ATS and 100% compatibles. 
30-day no-risk money back guarantee. 


SOFTWARE 
310 Via Vera Cruz, Suite 205 
San Marcos, California 92069 
619/471-0922 





— 
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ARE WE CONFIDENT? 


- 30 DAY SATISFACTION GUARANTEE 
- | YEAR FULL WARRANTY AGAINST MANUFACTURERS DEFECTS 
- 1 HR FREE PHONE SUPPORT TO HELP WITH 

ANY CONFIGURATION OR OTHER RELATED PROBLEMS 


NOW AN EVEN FASTER TURBO PC 


AT AN EVEN BETTER PRICE!!! 
ProTech Systeme. 


$695.00 TURBO F PC’ 





CONFIGURATION 
640KB MOTHER BOARD 


360KB FLOPPY DRIVE WICONTROLLER CARD @ Fully Assembled and Tested 

DUAL SYSTEM SPEED 4.77 & 8.0 @ Runs All Major Software Written For 
450 WATT POWER SUPPLY UL APPROVED the IBM PC and PC/XT 

XT STYLE KEYBOARD @ MS DOS 3.4 Operating System 

8 EXPANSION SLOTS 


(7 AVAILABLE 4 FOR FLOPPY CONTROLLER CARD) 
IBM STYLE SLIDE ON METAL CASE 


ADDITIONAL CONFIGURATIONS ARE AVAILABLE 
CALL TOLL FREE TODAY FOR IMMEDIATE SHIPMENT !!!! 


1-800-331-6709 —nnownron nasca cau (219) 482-2786 
ProTech Syeteme, Tuc. 


4620 Speedway Drive 
Fort Wayne, Indiana 46825 Monitor Sold Separately 





Be aay OF DEFECTIVE PRODUCT IS PAID FOR BY PROTECH SYSTEMS. ALL REPLACEMENTS ARE NEW ABSOLUTELY NO RE-BUILT 


{BM PC™ AT" PC/XT™ are trademarks and IBM* 1s a registered trademark of International Business Machines Corporation 
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Persyst graphics boards come in all stripes. 
‘Take a look! 


Graphics for CAD, desktop publishing, engi- BoB/MG: monochrome graphics at an 
neering. In business, science, finance and manu- affordable price. Get graphics on a mono- 
facturing. Graphics for virtually all your IBM PC, chrome monitor without special software—or 
PG/XT, PC-AT and PC-compatible applications. use BoB/MG as a standard color adapter. Either 

And all Persyst boards are compat- way BoB/MG brings graphics to your 
ible with IBM's software standards so PC without taking a bite out of your 
your programs run without a snarl. bud, “ao 

8: more than just another , at's only a glance. Call or write 
EGA board. Persyst’s EG-8 gives us to see our complete line of graphics 
you all the functions of IBM’s EGA SS * \ boards. They're worth a look. 
card—plus parallel and serial Ce : 
and a clock/calendar. It’s the p —~-| 
fect aera board for Nar i at PERSYST. 
new or -AT. 
BAS: reoiuton on per ee cs ieortace 
formance beyon r — mule: rsyst Corporation, arbor Boulevard, 
focus on the BoB/16. 640x400 resolu- In Gallia, call 714/002-5600 « Ouse Calon 
tion, 16 colors plus a 16-bit PC-AT cail toli free 800/854-7112 ; 
bus for fast, crisp graphics that leap 


off the screen. a ors + cee siege oo 
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* MICGROStar—XT & AT COMPUTER SYSTEMS * 
(i. WEEK DELIVERY) 








MICROstar—XT < MICROstar—AT 
Only $499 Only $1399 
SYSTEM Ts SYSTEM Ts 


* 4.71-8 MHZ Turbo 
* 256 K Memory 


* 512 K Memory (1 MB Optional) 
8 MHZ -80286 CPU 








* Key Board Phoenix Bios 
* 360 K Floppy Drive 1.2 MB or 360 K Floppy Drive 
SYSTEM 2: SYSTEM 2: 
Only $1099 $2099 
re —_— Includes: 

ur other Boar * 30 MB (40 ns) Hard Disk 
* 256 K Memory fel set * 1 MB Neue ilies 






* 20 MB Hard Disk 
* 360 K Floppy Drive 





* Monochrome Monitor 
* Monochrome Adaptor 









* Monochrome TTL Monitor * One Year Limited Warranty * Same as System 1 
* Hi-Res Mono Card * Dealers and Corporate qly. 
* Key Board Discount available 








* Call For Options * Many Options Availz 


IBM COMPAQ SPERRY 


IBM-XT w. 640 K, 20 MB...$2399/ Portable 256 K, 2 Drives...$1649 SPERRY-HT w. 256 K, 
IBM-AT w. 512 K, 30 MB...$3799] COMPAQ Port. II from...$2699 2 Drives, Monitor...$1899 
1BM-PC w. 256 K, 2 Drvs...$1299| DESKPRO W. 128 K, 1 Drv...$1649] SPERRY—IT w.44 MB 
1.2 MB Fip., 1 MB...$3299 


EPSON EQUITY..$ Call 





























LEADING EDGE..§ Call AT & T ...§ Call 















* Hard Disk Subsystems * * Printer For You * * Software * 
20 MB Seagate...$429 EPSON FX-286...5549 LOTUS 1-2-3...$329 










30 MB Seagate...$529 EPSON FX- 85...$399 DBASE 111/FW I1...$ Call 
40 MB Complete..$799 LQ 800, LQ 1000, LX 80..$ Call 

AT HARD DRIVES TOSHIBA 321/351..$549/$1049 MODEMS 

20 MB Seagate...$599 BROTHER MI1S509..$429 1200 b int. Modem..$149 

30 MB Seagate...$699 HP LASERJET =LASER JET=...$ Call * HAYES * PROMETHEUS § Cali 
44 MB Miniscribe..$1299 WE CARRY ALL OTHER * MEMORY CARDS * 

60, 80, 120 MB..S Call PRINTER BRANDS 384 K MFC w. C, S, P, G, ..§ Call 






AST Six Pack 384 K...$219 


* BEST PRICES * BEST SERVICE * FAST DELIVERY 


1-800-MIC—STAR 
(312) 968-3323 
Mon. — Fri. 9-7 MICROstar 


Sat. 10-5 
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ONE GOOD PC 
INVESTMENT 
DESERVES 
ANOTHER! 


PC MAGAZINE! 


Make sure you get the most out of 
your IBM or compatible PC with 
PC Magazine! 


PC Magazine brings you comprehen- 
sive product reviews and evaluations 
conducted by PC Labs, the publishing 
Industry’s only testing authority on 
IBM/MS DOS standard hardware and 
software. 


You'll receive special reports, features 
on new applications and short-cut 
routines designed to Increase the 
power and flexibility of your system! 


And, you'll find the information and 
ideas to help you make the most out 
of your Investment—22 times a year! 


Subscribe today and save 65% off the 
regular one year subscription pricet 


Free with your paid subscrip- 
tion—The PC MAGAZINE 
UTILITIES DISK! 


Speed up any keyboard—locate 
any file on any disk in seconds— 
back up all your data with ease 
—re-execute screenfuls of 
thomy DOS commands with a 
single keystroke—even run 
Lotus 1-2-3 graphs on a mono- 
chrome screen and more! 


Your free PC Magazine Utilities 
Disk provides you with a col- 
fection of 36 ultra-powerful 
utilities—the very best of 

PC Magazine's programming 
columns. You'll use these utili- 
ties to make your system more 
responsive—more powerful. A 
fortune in program utilities, this 
disk Is yours FREE with your pald 
subscription to PC Magazine. 





To subscribe, 
CALL TOLL FREE, 
1-800-852-5200 


or use one of the attached 












TESTED 
APPLICATIONS! 


Yes! I'd like to subscribe to PC Magazine and save 

65%l Send me my FREE PC Magazine Utilities 

Disk with my paid subscription. Please enter my 
subscription as indicated below: 

> 2 One year (22 issues) for only $24.97. Save 62%! 

OC Wo years (44 issues) for only $44.97. Save 65%! 

OC Paymentenclosed UC Bill me later 








please prent full name 4SF71 


Company=——_— __ Title, 


Cit) el eee 
Add $15 pes year outside USA. US currency only Savings based on the annual smgie-copy pnce of $64 90 
Please allow up to 6O days for delivery of first issue. Basic annual subscription price 1s $34 97 
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UNBIASED 
PRODUCT REVIEWS! 


Yes! I'd like to subscribe to PC Magazine and save 
65%! Send me my FREE PC Magazine Utilities 
Disk with my paid subscription. Please enter my 
subscription as indicated below: 

D One year (22 issues) for only $24.97. Save 62%! 
UO Wo years (44 issues) for only $44.97. Save 65%! 
CO Payment enclosed OC Bill me later 


Mie Mirsi/ Soo ee 
please print full name 4SF71 

Company tle. 

Address. 

Ct = _ aa _Statere __ eee Zip 


Add $15 per year outsxie USA U.S currency onty Savings based on the annuat single-copy pnce of $64 90 
Ptease allow up to 60 days for delivery of first issue. Basic annual subscripbon price 5 $34 97 





POWER USER TIPS 
AND TECHNIQUES 


Yes! I'd like to subscribe to PC Magazine and save 
65%! Send me my FREE PC Magazine Utilities 
Disk with my paid subscription. Piease enter my 
subscription as Indicated below: 

OD One year (22 Issues) for only $24.97. Save 62%! 


D Wo years (44 Issues) for only $44.97. Save 65%! 
OD Paymentenclosed OD Bill me later 


Miers) Ms 
please print full neme 4SF71 

Company ——__ Tittle. 

Address. 

City = = eS SZ i0) 
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Add $15 per year outside USA US currency onty Savings based on the annual single-copy pnce of $64 90 
Please atiow up to GO days for deivery of first issue Basic annual subscription price 1s $34 97 
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(GET A GREATER 
| RETURN FROM 
!' YOUR PC! 


| Because PC Magazine brings 
| you all of this 22 times a year! 


I @ In-depth product compari- 

l sons and evaluations on 

| IBM/MS DOS standard 

| hardware and software 

| _ from PC Labs! 

l w Special reports on applica- 

| tions and routines to add 
more power to your IBM or 


| 
“| compatible PC! 


1 w Professional, hands-on 
| applications and program- 
| ming techniques! 


I mi Power tips to add more 
| flexibility to your system! 


! Subscribe today 


| one year (22 issues) only $24.97. 


Save 62%! 


For fast service 
! CALL TOLL FREE 


| 1-800-852-5200 


i FREE with your paid subscription— 
the PC Magazine Utilities Disk, 

I 36 ultra-powerful programs, the 

I best of PC Magazine's program- 

| ming columns! 





Prolit the PMC® Wizard says 
“SUPER MAIL will work magic 
ey on your computer’ 
SUPER MAIL ts the 
«Best Mailing Program 
nee available 


W's GREAT tor all kinds of BUSINESS 


SUPER MAIL™ It's a HITI 
* LABELS BY NAME 88 ZIP © FULL SCREEN ESITING 
© MULTIPLE LABELS © FULL MANUAL 
enevessoss = /6Q DAY « BROWSE 
© MENU @RIVEN MONEY BACK / «Take MEMaS 
+12 secang necau GUARANTEES seq caine 
© UNLIMITED RECBRDS SIMPLE & POWERFUL 


At $25 It's a Gift! 
onvince yourself that great software 
doesn't have to be complicated or expensiva 
Call 800-DIAL-PMC For All Detaiis 
In WY. 516 294 1400 


YY Tal 
PMC SP 00. 
PLACE MANAGEMENT CORP CHECK 
100 £ 2nd St Mineola NY 11501 —_ 


CIRCLE 568 ON READER SERVIC ECARD 


Led aid oe dt) 
GUARANTEED 


Why nsk duplicating your important 
programs on your computer, when our 
equipment is designed solely to duphi- 
cate disks and verify their perfection 
100%? 


Over 600 formats. 3¥2", 5%" and 8" 
Plus serialization, copy protection, la- 
beling, packaging, shrink-wrapping 
and fast, personalized service 


Westem 
Transdata inc. 


OFS DUPLICATION 


1701 E. Edinger Ave. 
Building A4 

Santa Ana, California 92705 
(714) 547-3383 (Collect) 


CAROLE STL ON READER SERVICE ARDY 


Free Software 
to Balance Your Checkbook 


tts Check Processor trom Newline Soft- 
ware, end it's yours -- absolutely free. A 
$50 value. Assign checks to 31 user- 
datined expense categories Print out 
reports. Evan use it tor credit card ap- 
plications! Easy to use All documentation 
on disk. Available for IBM-PC and Zenith 
2-100. 

In addition, you'll get tree demos of more 
software trom Newline! It's our way of 
getting acquainted Wa know that onca 
you try our software, you'll be back for 
more 

Call or write for Chack Processor pluatree 
software demos today. Please specify 
hardware and operating system, and 
inelude $4.99 for shipping, handling and 
materials Ask tor free catalog 


mee Newline Softwaae PO. Box 269 


Tiverton, Bl 02678 
MIC & VISA welcome (401)-624-3322 


CIRCLE S73 ON READER SERVICEC ARD 


For Your Home or Office!! 


+ $pace saving 

+ convenien! paper storage 

+ Slofied tor bottom teed 

+ attractive smoked plexigtass 

+ wo sizes lo occomodate all printers 


1$" for 80 column width - $ 28.00 
24" for 132 column width - $ 39.00 


hee shipping in the US 

Moss residents inchide 5% soles tax 
Col Toll Free - 1-800-824-7888 
Operotor no $80; 24 hours 

Of call (617) 425-2314 


Thermo Fab Inc — 
Walker Road, Shirley MA 01464 & — 


Automatic DeskTop Publishing 
with 
The PowerText Formatter 


With a LaserJet and your WP pro- 
gram, add PowerText to typeset ads, 
books, contracts, scripts, newsletters, 
manuals, form letters, screenplays, etc. 

Automatic typestyles, justification, 
Text and Page Layout, Hyphenation, 50 
columns, Table of contents, Bibliog- 
raphy, Index, Footnotes, Outlines, 
Newspaper style, boxes, and more. 

For PC/MS-DOS, 256K, and popular 
WP programs or ASCII editor. 

Beaman Porter, inc. 
417 Halstead Ave, Harrison, NY 10528 
(914) 835-3156 or (800) 431-0007 
$89.95 plus $5 shipping 
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Give your IOMEGA a Boot! - 


FiXT/B PLUS for 
IBM AT, XT, PC and compatibles 


FINT/O PLUS goes yeu the wiility of a bootable 
heed disk while preserving the performance al 
your Gerneuil Box. 

‘You cas have i ail 
with FOCTIBS PLUS! 


Golden Bow Systems 


CIRCLE $74ON READER SERVIC ECARD 
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STA NSI- 
CONSOLE” 


The Integrated Console Utility TM 
All the little things IBM forgot! 
for IBM—PC, XT, AT & clones. 


* 1.2 to 30 limes tester OOS 4 BIOS 
screen writing 
© more escepa sequencas then ANSI_SYS 
* usable in eny language 
* scroll recall feciit 
* compatibility wiPC & AT software 
¢ tull EGA support 
* 255 charecter typeehead butter 
* increese key repeet rete 
* no scroll blink lor some adaptors 
* VT 100/52 emuletion 
* auto dual screen disabla 
* keyboard inducad breakpoints 
* window.support 
* support tor 50 line displey 
« meny meny more little teetures 
400p Manual (w/skep & disk $75, or just 
Sharewari 25. As nibed in PC. World 
February 86, pg 282 and in fates June 85, pe 8 
HERSEY MICRO CONSULTING, INC. 
Box 8276C, Ann Arbor, MI. 48107 
313) 999-4359 232 Vic 
CIRCLE S700N READER SERVICECARD 


wane see? LIGHT PEN 


RUN 


AUTOCAD 


AS 
FAST 
AS YOU 
THINK 


Light Pens, the natural graphic mput 
device, are finally able for 
AUTOCAD. Light Pens, and 
single pixel, high resoluty tor 
cards are ready for mmedhate deli 


rocneemnncat (800) 874-431 


Ja Cah Call (800) 826-1563 
WARP SPEED COMPUTER PRODUCTS INC. 


5555S Inglewood Blvd Angeles. 


PC EXPANSIONS 


AST SixpackPlus (3841). . 

Advantege (12819 . 

Advantage (1 5M) 
Advantega (3M) 
Rampage (2M) 
Rampage AT (2M) 


Quadboard (3841) 3 
Gold Quadboerd (384K) 
LibertyAT (2M) a0 
QuadpontAT ..... 

Tacmar Maaatro (2 5M) 

HERCULES graphics board. . 
Color Card 

HAYES Smertmodam 12008 
Smertmodem 1200 

Meynard Disk Controllar 
Sandster Series 
MaynStreem Tepe backupfrom 

WODF lle Cera (101 . 

Tendon Diskerd (20M) 

Sel of 9 chips (6410 . 
Set of 8 chips (258K) 
8087-3 = 

Quma_1424$99 Teac . 

Taec FO5SBV (tor AT) 

CDC 9409 $119 Tandon 

Varbattm (Box of 10)... 

Maxell (Box of 10 tor AT) $39 


VLM Computer Electronics 
10 Park Place @ Mornstown, NJ 07960 
(201) 267-3268 Visa MC Check of COD 
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ST (Same Day Shipping) 


>” DISKETTES 


LIFETIME WARRANTY 
79° 
. oa. 
Soh Rector 
5%° 88/00 5%° 08/00 
PLUS MANY OTHER TOP NAME BRAND DISKETTES 


© OYSAN oMAXEL ° VEROATIN 
om © ASF ° mRown 


Our Satisfaction money-back guarantee... 
© Certified 100% error free 


© Hen-metatic write protect ue 
mam © Reinforced hub rings 

© Tyvec Sigeve 

© Plus Packaged la s hard Bbrary case (options!) 
(CORPORATE ACCOUNTS WELCOME) 
HOURS: @ AM. S Pid Mouatsin Tne Monday-Friday 
For Order Outy: information & inquiries: 
4-000-231-7741 4-903-768-6134 

Minimem Order BO Oisketies 


S&P INTERNATIONAL 


2121 South Oneide “ © Sulte 325 


SIGNS FROM 
YOUR IBM PC. 


MADE IN THE USA 


INTERNAL HALF CARO 
HAYES COMPATIGLE 


300 - 1200 8aud 


SOFTWARE INCLUDED 
MC - VISA - AMEX 
PHINE INC 
800-854-0561 x 806 


In Callfornia Cait 
800-432-7257 x 806 
INQUIRIES AND MAIL GROERS 


2401 E. 171m Si. Sania Ana, CA 92701 
WMotnie Residents add 6%) tar 


YN READER SERVICEC ARD 


ONE COMPUTER & 


Que Paraifel Ping In... .Teo Paraitel Plugs Out! 
‘Connect any Standard Centronics Parallel Cable directly to 
the swtich. Two 3)" cables (included) attach to ench printer. 


Simply Cail nes OAR Ost Gam-5 pm PST 
(CA 413/563-4067) 
ee TY 

‘Fo Order: Write or call Tipz Direct, Inc. Visa/MC of 
Money Orders please. Shipping within 48 hrs. via UPS. 
Offering e FULL LINE of 


PO. Bos 698, 
Sen Francioco, CA 94101-6690 


Teach your PC* 
to print perfect bar codes 


WORTHINGTON DATA SOLUTIONS 
130 Crespi Court, Senta Cruz, CA 95060 
408/458-9938 


CIRCLE S88 ON READER SERVICE ARD 


Makes your PC run Ilke an AT! 
(see review in this magazine) 

@ No slot needed B Speed select & reset 
switch M 100% compatibie with all soft- 
ware B 30-da: Diag Qguerantes B 
Tech support hotiine 

FAST 88 without CPU $129.00 
FAST 88 with 8808-2 $139.00 
FAST 88 with V20-6 $149.00 

Some Other Innovative Products: 


OSBackup—Better than Fastback $59.00 
SmartNotes—add notes 
to 123 & others $69.00 
—many more— 


AMEX To Order, Call or Write Wea 
1-800-722-2359 In USA 
1-312-529-2552 In IL 
Cie fencer tpt tock for 


CoubbcnaT weaa Engineering Inc. 
orse Ay eumburg, IL 6019: 
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I PROMPT cara 


SAME DAY SHIPPING (USUALL) 


roik vavook Sveaged 
PS Suevas Beeeese 


” MantrCerdVIGA or UPS Cass COD 
Factory New, Prime Parts HH 
UNLIMITED. ING 


MICROPROCESSOR 
208 pena Til 267-4961 


POWERFUL 


OISK MANAGEMENT 
For ony $34 


Now you can have seno nly effective file management tools 
for your IBM PC or DO: stible (2 0 and above) computer 
And at a pnce that 


equipment 


Begin saving your tims {snd maney)-order now! 
pace NestarCard visa 


Integrated Data Technologies 
4775 Gunchberry Lane 
Cotorade Springs. CO 80917 


To Order Catt: (303) 488-2583 
CIRCLE S89 ON READER SERVICE CARD. 


a pot hl biat gba li CAG 
Monn © 88) 


(800) ea 


Grepping & Ranating: 
ALL MERCHANDISE IS 100% GUARANTEED 
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SUMMER SPECIALI! 


Order 100 of more disks 
before Sept_30. 1986 and 
WE'LL PAY THE SHIPPING 
Jus] mention this ad when 
you place your order and 


receive FREE SHIPPING “oy i 


{Oftar net vate in conpnction wath any other 


We sell 3¥2" ry 5M" disks al 
types, major brands. Call toll free: 


1-900-321-4668 


VISA MASTERCARD OR COD ACCEPTEO. 
1315-F Nelson St 
Denver, CO 80215 
———— ee 


CIRCLE $73.0 READER SERVIC EC ARID 





COMPLETE 
BUSINESS SYSTEMS 


UP TO 50%... OFF 
WE OFFER MORE THAN BOXES 


Specializing in 
AT&T Singie & Multiuser Systeme 


p Q-xz 
s 


PRINTERS 
EPSON 


MICROSOFT 
PRICE AND AVAILABILITY SUBJECT TO CHANGE 


11033 £ ROSEGRAN ROSEGRANS, UNITE — 
NORWALK, CA 90660 213-020-8601 
800-523-1780 


HRC LE $74 ON READER SERVICEC ARD 


MEGAMEMORY 
In Your IBM PC/XTIAT 
or COMPATIBLE 


Lowest Prices in USA 
Fully Populated 2MB Boards 
Made by Tail Tree Systems 
HIGHEST QUALITY RAM CHIPS 


"| $369 
JRAM- -AT-3LOTUS—INTEL.. $419 
JLASER-1 


THE RAM EXPLOSION 


(703) 569-4471 
VISA/MASTERCARD 
Dealer Inquires Invited 


CIRCLE S81 ON READER SERVICES ARI 


64Ka128Ka256K 
DRAMS 


80287-8 = 80287-3 
8087-3 = 8087-2 
8087-1 


BITTNEA 


ELECTRONICS 


889 SQUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 


(714) 497-6200 
CALL NOW FOR FREE CATALOG 


Dealer Inquines Welcomed 
CIRCLE 977 ON READER SERVICE CARD 


© 100% Cotton Canvas 
* Statie-Free/Breetheble 
® Belge with Grey Trim 
* Embroldered Emblem 
For: 18M PC, PC-AT, Compaq, AT&T 
Leading Edge "D”, Epson Equity 
Printers: OKIDATA, EPSON, IBM, NEC. 


Contemporery ComputerWeer 
1320-36th Avenue/San Francisco, CA 94122 


(800) 828-5781 


Dealers Please inquire CA: (415) 759: 1466 
CIRC LE S82 ON READER SERVICE CARD 
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iI Col comm Co) 
Wi FeTiayaeslaalss 


Connect your PC to your 
mainframe computer with Softerm 
PC. Hardwire or modem. Exactly 
emulates 30+ popular mainframe 
terminals. Transfer files using the 

DOS COPY command 

For {BM PC/XT/AT, DG, NEC, Tandy. 
Ti, Gndcase, Wang PC, Zenith, HP 
$195 - Guaranteed Compatibility! 
Call 1-800-225-8590 for orders 
and general information 


7899 Lexington Dr., Ste 210 
Colorado Springs, CO 80918 
Visa _ (303) 593-9540 Mu 


CIRCLE 576 ON READER SERVICE CARD 





Sertal Quaiinae > Paraite: 


Convert Whet You Heve 
To Whet You Went! 


* pazs2 ico a * Contronice Parsiie! 
*b Saud * Hendshake Signete 
is tached © ‘outruta * Compact Ti x x 16 
Sipatmanatecusne joan aires by ae 
ne ir anes ate 
onwerlers provide the mispis ane Sipascelen 
latent in “CwOs, technology, theee units fesiure oe Ces 
petection Is 10 2K, wil signals te maximise 
[apd sticiency een ‘Gocumantatl en allows 
wimpiitied inst ‘Order the Medel T7) (lerPay or 


CALL (205) 658-7466 of 656-7467 
For FAST Delivery : 
CIRCLE $80 ON READER SERVICE € TT) 


BURIED 
IN WORK? 


Do More in Less Time With 


FASTread. 


» Read Faster 
wv Know More 
» Achieve More 


Now used in Major Corporations, 
Schools and Government 


Money Back GUARANTY! 
Order Now Toll Free: 
1-800-551-1133 @& = 


Achievement House 


103 Great Plain Rd, Danbury, CT 00811 (203) 748-0277 


CIRCLE $43 ON READER SERVICE CARDS 
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(2t2) 503-5115. 
a ae me Ty} 


ACCESSORIES 
SUPPLIES 


LASER CARTRIOGE RECHARGE! 

SSS Save alot of money $$$ recharging laser 
printer toner cartridges tor Hewlett Packard 
Laserjets, Canon, Apple Laserwriter, Corona, 
OMS. Recharged cartndges are reconditioned 
to work like new but last 20% fonger Money back 
unconditionally guaranteed Send $40 per car- 
tndge Monthly discounts. 

LASER SYSTEMS 

7 North Main, P.O Box 407 

Kaysville, UT 84037 

(801) 544-3090 


18M STYLE BINOERS, SLIPS 
Complete program packaging line D-nng cloth 
binders, stip cases, floppy pages, game portio- 
hos Continuous paper with three large holes 20 
Ib to go in binders. Blank disk envelopes. Func- 
thon key cards tell user your F1-F10 meanings 
Low prices on floppy disks. Call, write lor prices. 
FREE Catalog. Fast service, low prices 
ANTHROPOMORPHIC SYSTEMS LIMITED 

376 € St. Charles Road 

Lombard, IL 60148 

(312) 629-5160 1-800-DEAL-NOW 





»»» SOFTWARE PUBLISHING ... 

GDS offers a wide vanety of services that wall help 

get your software to the market Address your 

needs with GOS. 

© IBM style cloth/vinyl 3-ring binders/slips 

@ Labels, sleeves, disk pages, bulk diskettes. . . 

© Disk duplication with 100% verification 

© Shnnk wrapping and produc! assembly 

© Quick turn-around 

Awell packaged product can make Ihe difter- 
Co Tran 4. Gas, Gail nowt WBA 

GLENCO DEVELOPMENT SYSTEMS 

3920 Ridge Ave 

Arlington Hts. IL 60004 

312-392-2492 


Standard listings consist of a boldface lead line (23 characters maximum); 

7 tines of body copy, 45 characters per tine maximum (Note: Upper Case 
characters count as 2 spaces each); 4 tines for company name. address and 
tetephone number 4 insertions minimum—$265.00 per insertion. Additional 
charge for extra tines and company togos. Prepayment, advance pay ment, and 
frequency discounts avaitabte Copy subject to publisher's approval. Send 
typewritten or printed copy, reproducible logo art (if apphcabte) and remittance! 
to Kathryn Cumbertander—Classified Advertising Director, Ziff-Davis 
Publishing Company, One Park Avenue, New York, NY 10016, For additionat 
information, assistance, or to ptace an order by phone, call cottect 





VERBATIM 

SS/D0 $1110 
Os/00 $15.60 
OS/HO"AT $31.80 
35° SS/00-0S/0D $20 80/$30 90 


@@ © “DEALER INQUIRIES WELCOMED" « @ 
RIBBONS—ALL TYPES BEST PRICES 
THIMBLES/PRINTWHEELS BEST PRICES 
© © © ‘Corporate Accounts Welcomed” © @ @ 
ABS, INC 

PHILA, PA 19102 

(215) 732-4434 {in (PA.) 

1-800-321-6458 


CUSTOMIZE YOUR KEYTOPS 
Touchdown” Expanders enlarge PC & XT keys 
fo full size like AT Set of 12—$21 95, Mini-kits, 
41n sel—$10 95. Also, make emulation of 
OrsplayWnter 3 on PC easy with Keytop Kits. PC/ 
5250 or OW3—$2195 PC to §520—-$29 95 
More! Visa & MC Specify keyboard. Send for 
free info. and sampies! 

HOOLEON CORP 

Dept PC, PO Box 201 

Cornville, AZ 86325 

(602) 634-7515 


FABRIC OUST COVERS 

Our 4th year protecting computers and peniph- 
erals with heavy poly/cotton covers 

BEST QUALITY—Amencan made. custom work 
BEST SELECTION—6 colors, 1100 styles 

BEST SERVICE—Fasi, Toll Free, MC/Visa 
BEST PRICES—$8 95-$36 95, Shipped Free 
BEST VALUE—Monogram or Screening avatlable 
COVERS UNLIMITED 

POB 361076 

Germantown, TN 36183-1076 

800-821-7709 or 901-754-4465 


PC MAGAZINE ® SEPTEMBER 16, 1986 
354 


PC BLUEBOOK 


@ ADVERTISING RATES AND 
INFORMATION: 





BAR CODING 


BAR COOE—LABEL PRINTING 

THE LABEL MAKER™ prints bar codes, OCR-A 
like and large characters ftom data entered al 
keyboard or from disk files, Create and save 
unique printing formats and record layouts. Per- 
forms record add, change, delete, sort and se- 
lect on disk files. A. LABELMAKER™ prints AIAG 
shipping/parts identification labels required by 
Auto Mitrs Requires IBM PC or work-alike. 

TJ SOFTWARE INC. 

PO Box 2044 

Arlington Heights, IL 60006 

(312) 364-1065 


BARCODE LABEL PRINTING 

PrntBar Il is a unique memory resident program 
that prints code 39 and UPC bar codes on Ep- 
son, IBM graphics and LaserJet printers Print 
directly trom almost any program, without 
copying data to special print files. 30 day money 
back guarantee. $295 plus $12 S/H second day 

it 


ai 

BEAR ROCK SOFTWARE CO 
P.O Box 212 

Placerville, CA 95667 

(916) 622-4640 


BAR COOE REAOERS/PRINTING 
**Print on your IBM PC and Epson/Oku/l8M 
printer New! 6k Ram-Residen! program to 
Print Code 39, t 2015, and UPC-A trom any 
program or word processor -$179, (wilh 
large Graphics TEXT -$239) Also Menu- 
Driven Programs, lo print bar code tabels 
and catalogs and/or large tex! chs up to 
1 inch tatl, Bar Codes 39, | 2of5, UPC, 
Plessey, AIAG, GSA, DOD-LOGMARS: 

disk dala file inpul, assembly lang speed 
$49-299, 

**BAR COOE REAOERS use keyboard 
data interface Transparent lo PC software- 
$485 Readers for IBM maintrame terminals: 
3178, 3278, 3180, 5251, 5291. AS-232 
terminal readers $625. Portable Readers 
with $49 upload program starting at $325. 
Free PC print program with Reader purchase 
30 day money back guarantee 

Worthington Data Solutions 

130 Crespi Court 

Santa Cruz, CA 95060 

(408) 458-9938 


BAR CODE READERS/MAGNETIC 
STRIPE READERS 

TPS provides Bar Code and Magnebe Stripe 
Readers/Encoders and combmations of these for 
Simple installation on IBM PC, AT, and 3t80 ter- 
munals, DEC Rainbow, Professional, and VT 200 
Sones bene Ct Decne ¥ ant PC 
IV; Tl Professional; AT&T /Otivett; Wang PC and 
VS 4200, Appie Macintosh; Northstar Dimen- 
sion, Bar code label printing program $50 w/ 
teader purchase. 

TPS ELECTRONICS 

4047 Transport Street 

Palo Alto, CA 94303 

(415) 856-6833 








BUSINESS 
OPPORTUNITIES 















EARN PC PROFITS AT HOME 

Receive needed exposure to eam extra income 
by listing your expenence, goats and equip- 
Ment Our database provides low cost/nsk ap- 
Proach to mtroduce home programmers and 
Compares needing programming heip Send $2 
now for complete into package and application. 
‘Onty other cost is $9 application fee 

HOME PROGRAMMERS 

PO. Box 243-N7 

El Segundo, CA 90245-0243 
















COMPUTER 
DIGITIZERS 

















VIOEO IMAGE PROCESSING 
Tum your PC/AT/XT into a video Capture Sys- 
tem! Integrate Video technology with your IBM 
computer 

© STORE VIDEO PICTURES ON DISK 

© CAPTURE and PRINT REAL-WORLD IMAGES 
© DISCOUNTED Video/Graphics Line includes: 
© ComputerEyes DIGITIZER 






































were 


****Deales and OEM Inguiri 
HAL SYSTEMS 

PO Box 293 

Scotch Plats, NJ 07076 
(201) 889-8416 (Voice) 
{201} 469-0049 (Modem) 









GIVE YOUR PC an “EYE” 

PC compatible equipment to digitize drawings, 
flaw charts, logs, pictures and slides for use in 
electromc publishing or personal publishing ap- 
plications, CAD systems, and archival storage 
Resolution aver BYz x 11 area from 150 dpi to 
400 dp Higher res for smatler areas Prices start 
at $3,950 Trainable character image recogni- 
Balediwat, 419% | ise avila 
UANDART SYSTEMS INC. 

140 Cedar Street 

New York, N.Y. 10006 

{212) 227-6600 ext. 72 
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COMPUTER/ 
INSURANCE 


SAFEWARE 

if your computer ts important to you, insure itt 
SAFEWARE provides full replacement of hard- 
ware, media and purchased software As little as 
$39.a year covers fire, theft, power surge, earth- 
quake, water damage and auto accident. Cal! 8 
am to 8 pm Monday thru Friday. Saturday 9. am 
to Som 

SAFEWARE, THE INSURANCE AGENCY INC 
2929N High Street, PO. Box 02211 

Columbus, OH 43202 

(614) 262-0559 (GH), (800) 848-3469 (NAT) 


DATA SECURITY INSURANCE 

The “all nsk* Personat Computer Policy from DS! 
includes essential coverages not available with 
other policies. protection against loss of data 
(even from accidental erasure), loss of custom 
programs, and fraud Especially intended for 
business computers Coverage can be bound by 
telephone, 9 to 4 Mountain Fume 

DATA SECURITY INSURANCE 

4800 Riverbend Road, PO. Box 9003 

Boulder, CO 80301 

(303) 442-0900, (800) 822-0901 


COMPUTER 
SERVICES 


OISK CONVERSION 

We are the oldest and most versatile conversion 
company in the country We'll electronically 
convert disks, tapes, or mag cards to your PC or 
word processor Over 20 bilhon characters con- 
verted since 1979. Optical scanning available. 
We provide the excetlence you expect. Text ac- 
curacy guaranteed for disk conversions. 

TEXT SCIENCES CORPORATION 

5430 San Fernando Rd. 

Glendale, CA 91203 

(818) 247-0792 


SOFTWARE LOCATORS 

Let us do the searching for you Cail us with your 
‘Specific software requirements. Receive your 
Custom Locator Reporl of the programs bes! 
Suited to your software needs Custom Locator 
Reports for only $50 Software Companves—call 
uS too. Cail or send for our latest UPDATE packet. 
SOFTWARE LOCATORS 

1851-8 West Vista Way 

Vista, CA 92083 

(800) 824-7240 or (619) 941-6636 in CA 


CHANGING WORD PROCESSORS? 

We convert to and from. 

XEROX PC-DOS 

DEC WORDSTAR 

IBM MULTIMATE 

LANIER SAMNA 
MICOM ASCII 


systems. WORDPERFECT 
Test conversions available. Lowest prices 
DATA CONVERSION, INC. 

6310 Caballero Blvd 

Buena Park, CA 90620 

(714) 522-7762 

(800}—824-4851 in CA only 


DATA 
CONVERSION 


OON'T REKEY-CONVERT! 

We use the latest disk, tape, scanning, & tele- 
communications technology to reformat data for 
you QUICKLY AND ACCURATELY USUALLY AT 
ONE TENTH YOUR CURRENT COST. We trans- 
ter data between word processors, typesetters, 
micros, minis, mainframes, & software pack- 
ages We supply a full range of consulting ser- 
‘wces including Data Customwation and Database 
Development. 

DATA CONVERSION LABORATORY 

67-27 168th Street 

Fresh Meadows, NY. 11365 

718-939-4921 


FULL SPECTRUM 

of Data Conversion Services 

© Quick Turnaround 

© Highly Professional 

© Disk or Tape Conversions 

© Oisplaywniter, Wang, IBM PC & Hundreds of 
Other Formats 

COMPUTER SYSTEMS SERVICES, INC. 
S East 16th Street 

New York, NY 10003 

(212) 242-5255 


DISK CONVERSION 
SERVICE 


ON WORO 

* ACCURATE OPTICAL SCANNING 
(DIRECT TO WORD PROCESSORS) 
* PRECISE DATA CONVERSIONS 
(INCLUOING FORMAT CODES) 

* GREAT TURN-AROUNO/BEST PRICES 
(48 of 24 HOUR, EVEN SAME DAY!) 
* CUSTOM CONVERSIONS. 

(YES, WE SUPPORT - - YOU 

* CALL US TODAY, CALL US NOW 
ON WORD DEVELOPMENT 

2434 Main St 

Santa Monica, CA 90405 

(213) 399-7733 


DISKETTE COPY 
SERVICE 


“OUPLICATION SOLUTIONS” 
MEGASOFT specializes In alt ot yaur Diskette 
Duplication needs. Our “STATE OF THE ART™ 
equipment produces @ detects o! the end 
product We also provde *AUTOLOADEAS” 
BULK*DISKS*COPY PROTECTION* TECHNICAL 
SUPPORT*SERIALIZATION*PACKAGE ASSEM- 
BLY and OISTRIBUTIVE SHIPPING 

MEGASOFT 

PO Box 710 

Freehold, N.J 07728 

1-800-222-0490 201-462-7628 {inN J) 
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24 HOUR TURN-AROUNO! 

We earned our nationwide reputation for tast 
service and tough quality control. Very compet- 
Itve pnces! We dupticate all 3 5°, 5 25° & 8” lor- 
mats System 36 and A/T our speczalty! Custom 
labels & sleeves ready in only 2 weeks! State- 
of-the-art copy protection and lull packaging 
services available 


ECHO DATA SERVICES, INC 

Marsh Creek Corporate Center 
Lionville, PA 19353 

(800) 441-8854 (215) 363-2400 in PA 


HARDWARE 
ADD-ON BOARDS 


FIXED DISK BIOS/BDOT 

FiXT boots from most popular Hard Disks —DA- 
VONG, XEBEC, IOMEGA, GT LAKES, etc. Adds 
XT-like BIOS interface to your disk for PC. Se- 
curity, multiple volumes, removable media sup- 
port ophonal No-siot plug-n installaton Specity 
controller and computer with order $80-$200 
Add $3 shpg, CA tax 


aby 


GOLDEN 80W SYSTEMS 
PO BOX 3039 

SAN DIEGO, CA 92103 
619/298-9349 


RUN PC/XT ABOVE AT SPEEDS 
Increase the speed of your PC/XT up to 7 times 
witha Turbo Board We are the acceleratcr board 
experts Choose from several different boards 
depending upon your needs & budget We 
Quarantee salistachon. VISA-Mastercard-C 0.0 
Calt for preing 


Everett/Charles® 


Marketing Services inc. 


EVERETT /CHARLES Marketing Serces Inc 
6101 Cherry Avenue 

Fontana, CA 92335 

(714) 899-2521 800-443-1860 

(Calit 800-821-0589) 
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MEGAMEMORY FOR MINIBUCKS 
Futly populated TWO MEGABYTE Tall Tree Sys- 
tems boards Lowest prices n USA Corporate 
accounts/credit cards accepted Add 2% S & H. 
JRAM-2 ee ae <.:) 
JRAM-3 ABOVE BOARO.. 
JRAM-AT : 

JRAM-AT-3 ABOVE BOARO . ... 
THE RAM EXPLOSION 

51194 Leesburg Pike, Suite 260 
Falls Church, VA 22041 
703-569-4471 


HARDWARE 
COOLING DEVICE 


50% LESS HEAT 

Get the high performance cooling an expanded 
system needs with TURBO-COGL. it lowers IBM 
PC/XT/AT operating temperatures by 15-25 deg 
Prevents costly maitunctions due to excessive 
heat Ideal for systems loaded with add-ons. 
TURBO-COOL, utilizes an exceptionally quiet. 
West German, at! metal tan Installs quickly. 
without entenng the computer, using existing 
screw holes on the rear chassis Reviewed by PC 
MAGAZINE 3/25/86 $69 95-PC/XT $79 95- 
AT Add $3 s/h (CA 6%), VISA/MC/COO 

PC COOLING SYSTEMS 

Bonsall, CA 92003-0518 

{619} 723-9513 


HARDWARE 
DISK DRIVES 


8 INCH DISKETTE SYSTEM 

Read, write. and tormat diskettes trom (BM 
Marntrames, minicomputers, data entry equip- 
ment, etc Complete easy to use sottware 
handles EBCDIC conversion. Canread and wnte 
CP/M B4nch diskettes (many formats). You also 
canuse 8-inch drives for PCDOS files, 1200 KB 
per diskette! $1295 complete 

MICROTECH EXPORTS 

223 Forest Avenue 

Pato Alto, CA 94301 

418-324-9114 


HARDWARE 
DISKETTES 


CP/M & 1.2 Mb ON PC 

With MULTI-DISK and UniForm-PC use 35, 5.25 
and 8 inch single & double density CP/M tor- 
mats as DOS diskettes on your IBM-PC or XT 
Many MS-DOS tormats also supported includ- 
ing IGM-AT, HP-150 and Data General 1 Over 
200 formats Both MULTI-DISK and UniForm-PC 
tor $225 Oisk drives and adapter cabtes 
avatlable 

PS ENGINEERING 

P.O Box 51068 

San Jose, CA 95151-5068 

(800) 367-2398, (800) 423-7171 (CA) 
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LOWEST PRICES DN DISKETTE 
5&°SSDD45€ DSOD55¢ DSHD/AT $1.65 
3%" SSHD $1.45 DSHD $185 

© Tyvek sleeves 

Reinforced hub ring 

© Lables & protect tabs 
Free UPS shipping. Minimum 100 diskettes 
Send check or call. CA res. add 614% s. tax 
DATA BUREAU INC. 
1633 Westwood Bivd Suite 120 

CA 90024 


Los Angeles, 

(213) 479-0345 
ee 
HARDWARE 
PERIPHERALS 


640K MotherBoard UPGRADE 
Now tor IBM-PC, too! 640K upgrade on the 
Mother Board! Does not use an expansion slot. 
Allows easy insertion of 256k chips on the sys- 
tem board. Highty reliable due to reduced heat 
&chip count. 100% compatible. 30 day $$ back 
guarantee. Compaq Portable & plus: $29, $99 
w/memory IBM-XT, 3270 & Portable $39/$109. 
IBM-PC $59/$129. $4 s/h Site discount. 
lers welcome. 
Aristo, 16811 £] Camino, 213-M, Houston, TX 
77058, 713/480-6288, 800/3ARISTO. 


ES) 
HARDWARE 
POWER 
PROTECTION 


MEIRICK STAND-BY POWER 

THE MEIRICK STAND-BY POWER SYSTEM 
provides back-up power and protection from 
power failures, brownouts, surges, spikes, and 
power line noise The enciosed battery will sup- 
ply a lang run time dunng a power fatture 240 
watt system-$365, 400 watt system-$495, 800 
watt system-$795. 

MEIRICK INC. POWER SYSTEMS DIVISION 


Box 298 

Frisco, CD 80443 

(903) 668-3251 

i eeenenllinecmmmemmmenalt 
HARDWARE 
SECURITY 


SECURITY PRODUCT SALE! 

LOCKIT II-PW protection for subdirectories. List 
pnice $79.95 sale pnce $39 95. Free Reset But- 
ton with LOCKIT tor QUICKON LOCKIT -Pass- 
word boot-up module $129.95. User selectinle 
PW and Boot-Only-From-HD mode QUICK ON- 
instant boot-up module-$69.95. MC/VISA, COD 
and qualified P.0.'s accepted. 


(718) 667-1019 


MAILING LISTS 


MAILING LISTS 

Now over 1,500,000 micro owners. Select by 
brand; 311M Apple, 315M (BM PC, 9 phone ver- 
ified reseller tists including 6,026 stores, VAR’s, 
chain buying offices. Unix users. 16,000 com- 
Duter companies. Over 75 different micro and mini 
lists. Call/Winte Irv for info. Include your phone 
& type of business. 

TARGETED MARKETING INC.—Irv Brechner 


PUBLICATIONS 
CATALOGUES 


LaserJet Unitmited book 

“A big plus Sor anyone with a HP-LaserJet.” - 
John Dvorak, InfoWorld. “A fantastic resource for 
any Laser printer owner.” - PC Publishing. “De- 
mystifies the popular printer.” - Los Angeles 
Times. 228 pages, 45 illustrations. $24.95 plus 
$3.50 s/h. CA Res. add 6.5% tax. Check/Visa/ 
MC . 


Berkeley, 
(415) 843-6614 


TAPE TO DISK 
CONVERSION 


*** DISK/TAPE/ MICROFICHE *** 

* IBM Floppies (5 ¥" or 8°) To or From MAG Tapes 
(800, 1600, or 6250 BPI. 

* Microfiche from (BM Floppies or ANY Mag 
Tape. High Speed Laser Printing (40,000 Per- 
sonalized Letters per Day). 

* Turnaround 15MB shipped the same day 
seceived. Visa/MC/COD/Cert. Cky/MO. 


Technical Programming Services, Inc. 


TAPE TO DISK CONVERSIONS 
Conversion services to or from over 500 com- 
puter systems: 

—Magtapes 

Micro Computers. 

—Mini Computers. 

—Word Processors 

—Typesetters 

Gur conversion capabilities surpass mostin the 
ind 
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CPA's CLIENT WRITE-UP $250 

Now a low cost, proven system featuring com- 
plete general ledger with flexible report formats, 
statement of changa, job cost and optional 
Lotus/dBase interface. After-the-fact payrolt 
provides eamings records, state u/c, 941's, W- 
2's and 1099's. Runs on all IBM PC/XT/AT and 
Compatibles with 256K. $250 complete-inciud- 
ing printed manuat. MC/VISA. 

HOWELL ASSOCIATES 

4545 Bissonnet Suite 280 

Bellaire, Texas 77401 

713-661-6652 


CUSTOM PAYROLL 

All systems support multiple pay categories, 
calculation of all taxes, user-defined deduc- 
tions, exceptional item handling, a variety of 
fecessary reports, and W-2 forms. 
Wniten in PC Basic with full source included for 
easy maintenance. Prices start at $695.00 for 


Phone: (913) 381-9118 


PC-FUND 

The leading fund accounting system tor locat 
govts and non-profit organizations. Modules in- 
clude General Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts 
Recenable, Payrol, Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depts. PC-FUNO runs on the BM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNDWARE, INC. 

P.0. Box 773028 

Steamboat Springs, CO 80477 

800-551-4458 (303) 879-5770 


PAYROLL AT DEMD PRICE! 

‘Your payroll program difficutt to use? Here rs an 
easy-to-use menu-diven payroll program. Fed., 
St. & city tax calculations. FICA, SDI, & 5 user 
definable deductions. User maintainable tax ta- 
bles Allows special pay. Print checks, W-2{s), 
labels & reports. Lip to 200 empl. for 4 pay-cycles 
check/MO $12 + $3 s/h. 

TKT ENTERPRISES 

7531 East Lee Place 

Tucson, AZ 85745 

(602) 886-7436 ext. 72 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the ft- 
nancial and managenal reporting requirements, 
of not-for-profit and governmental organiza- 
tions. The System features multiple fund and 
fiscal years, user-defined reports and six fevels 
of account coding Modules offered Gy, A/P, Af 
R, Payroll, Encumbrance, Expenditure Budget, 
Revenue Budget and Interface. MIP 
FAS 1s available tor IBM XT and compatibles. 
MICRO INFORMATION PRODUCTS 

6300 La Calma, Suite 100 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


CRYSTAL PAYROLL 
Fast and easy to use. Computes wages and taxes 
in seconds. Prints checks with itemized stubs or 
stubs only (after the fact). Ten user defined pay 
types for hourly, salary, dollas, bonus, commis- 
sion, tips, and piece rate wages, expenses, and 
ten voluntary deductions including 401Ks. True 
mulple pay and deduction rates. Allocation to 
Multi GL accts and depts. Multi company Ideal 
for payroll services. Federal, stale and local taxes 
with flexible employee options. Quarterly and 
esto: timan Restaurant 
$595. Construction $595, Farm $595. VISA, MC, 


(303) 443-5528 


MoneyCounts™ Ver 3.35 

ACOMPLETE MONEY MANAGEMENT SYS- 
TEM that provides Checking, Savings & Credit 
Card Mgmt, smart account reconciler with auto 
error detector, budgeting, financial statements, 
graphics, high speed financial data base, spe- 
cial reports, pop-up calculator, tutorial, on-line 
help screens CPA designed. Great for home & 
business. Call or write for Free Brochure. Only 
$69.95 Check/Visa/MC. 

PARSON TECHNOLOGY 

6925 Surrey Or. NE 

Cedar Rapids, IA 52402 

319-373-0197 


CPA Review Pass/Retund 

You Pass or We Pay! Over 2,100 computer inter- 
active multiple choice & essay/problems. Call for 
Getails on the progressive way to study. Also Di- 
agnostics for CMA, CPA, C1A Exams Personnel 
Evaluator IBM PC, XT, AT, or compatibles. Indi- 
vidual, Office, College Packages Available. 


= 


MicroMash, P.0. Box 6512, Huntsville, 
TX 77340, (800) 241-9700, In Texas 
(409) 295-1597 


CONSTRUCTION ACCOUNTING 

The CMAS system is designed for contractors 
where tracking job costs is required. Modules 
includa: Jab Cost, Payrolt, A/R, A/P. General 
Ledger, Estimating & Servica Billing. CMAS 
software Is fully integrated, includes automatic 
invoicing & ties-into most spreadsheet & WP 


11000 Cedar Road, Suite 110 
Cleveland, OH 44106 
(216) 721-3400 


FIXED ASSETS SYSTEM 

CFAAS™ ig a powerfut tool for fixed assets ac- 
counting which calculates separate financial & 
tax depreciation using all standard methods. 
Easy to learn & simple to use, it edits checks for 
tax code comphanca & prapares tax work- 
Sheets $695 Visa/MC. 

Free 30 Day Trial 

COMPREHENSIVE MICROSYSTEMS, INC. 

609 Fifth Ave 

Saflord, AZ 85546 

(602) 428-7225, 
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SOFTWARE 
BUSINESS 


PROFESSIONAL TIME/BILLING 


practice codes, fived fee or per hour billings, & 
more. Prints billings, monthly statements, aged 
receivables, & mora. Free telephone support. 
$149 (VISA, M/C, AMEX). Other original soft- 
ware. Call Write for FREE CATALOG! 
MICRO-ART PROGRAMMERS 

614 Alameda Padre Serra 

Santa Barbara, CA 93103 

(805) 962-0922 (24 hour) 


TIME ACCOUNTING & BILLING 

TABS is designed for use by professionals who 
bill on the basis of time (attommeys, accountants, 
etc.). American Bar Assoc. approved. TABS is 
easy to understand and operate. STI's full fea- 
ture software is currently in use by over 2000 
firms nationwide. PC-DOS, MS-DOS. Novell and 
IBM PC Networks. For deta#s contact: 


, dbase, Frameworkg, etc. 
with already filled in examples ready to uselll 
Call us with your special needs. Demo $10. 
eiricteicie SOFTWARE TRUST tetririrink: 
Wirt (prices start af $95.00) 24 hour drink 
trseorder line 1-800-824-7888 operator 310s# 


ATTORNEY OFFICE PACK 


sheet, finance functions, ofice forms, boiler- 
Plate, client track, case track, reminder, search, 
etc, Auto office works for small up to 40 attomey 
shara, co-partner, or Individual co-resident. 
—s 18M compat. and Hard Disk. Demo 


| SOFTWARE TRUST, price $2875.00 
order fine 1-800-824-7888 operator 910 


EZFORMS OR EZSPREAD $43! 

EZ-FORMS: Create/Print/Fil-4n/Save. 60+ forms 
Incl. WP features, pop-up menus, counter, pro- 
tected fields, solid lines/boxes, printer support, 
clear forms overlay, ... more. EZ-SPREAD- 
SHEET: 512r-64c w/math, stat., fin. if/then, cot. 
fm, Hen etc. Both ONLY $73. V/Mc/Ax/ 


Ch/Po/ 

ENERCO ASSOCIATES & AFFILIATES 
403 Nasa Road 1 East, Suite 377 
‘Webster (Houston), TX 77596 

(13) 482-0210 


! OFFICE PROOUCTIVITY 

Easy to use, easy to team, includes: moving av- 
efage, running sum, compound interest, lext 
formatting, removal ot control characters, cor- 
telation, mean, many others. Operates on stan- 
dard ASCII lext files. MS-DOS 2.0 Varsion, 
$110.00; ‘C’ Source licenses also available. For 
more : 


GBASE BUSINESS TOOLS 
% GENERAL LEDGER (w/depastmental rpts) 


4¢ JOB ESTIMATING (works w/Job Cos!) 

$99 ea+5&h Req. 2 DS Floppys or Hard Disk 
Incl. Manual & OBASE 2 or 3 Source Code 
dATAMAR SYSTEMS—{619) 223-3344 


LEGAL HELP- ON A OISKI 
MICROLAWYER™ FORMS are temiptates for mast 
common legal forms. includes complela de- 
tailed snstructons. Three versions with over 40 
forms each. Examples: 

© Business: consulting, leases, partnerships. 
© Corporate: articies, bylaws, 

© Personal. wills, loans, marital agreements. 
$49.95 ea , $89.95 for 2, $124.95 for all 3. $3.50 
S&H. Specity computer, word processor. 


Computer Systems integration, inc. 
P.O. Box 28113 Sta. #16, Dept. P 
Lakewood, C0 80228 

(303) 986-3102 


TIME & BILLING - $99.95 

Memory resident time/expense tracking and 

gd billing system is perfect for con- 
Sultants, lawyers, accountants, customer ser- 

vice, PR/Advertising and any servica orienled 

professional. 


Using TIMESUPS you can: 
* Track your tone ike a stopwatch 
* Batch enter lime/expense data 
° Generate professionat bills dig 5000 for - 
mats, aged receivables and 
* Produce business & area feports with 


Qrapincs. 

° Export data to Spreadsheets + databases. 
NOT COPY PROTECTED-$99.95+$7S/H 30 day 
Money Back Guarantee 


ptimeslips< 


North Edge Software Corp. 617-468-7358 
PO. Box 286-Hamitton, Ma 01936 
1-800-225-5669 (orders only) 
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LP68-LINEAR PROGRAMMING 
A powerful menu-driven system for solving lin- 
ear programs with up to 510 constraints and 2510 


quential {te input/output. Simplex algorithm re- 
start, a completa report generator, sensitivity 
analysis. Requires 192K, $99 with 8087 sup- 


ALL PROGRAM REPORT WRITER 

PLEX IV reads any file format: COBOL, Basic, 
Pascal, dBASE, ASCIi, etc. Creale your own 
Special reports, forms, labels, queries from your 
Wes. Define sorts and selects. Exports data to 
Lotus or other spreadsheets or word proces- 
sors. No progremming required. Dealer kits 

. MSOO0S, XENIX, UNIX. 


PC ORDER PAD 
For Manutaclurers, Wholesalers or Relailers: 


processing 
sales with an End-ol-Day Cash and Saies Sum- 
mary teport. Produces a Cusiomer Receipl/ 


files in ASC Il format. EASY & FAST with full on- 
line HELP screens Runs on most MS DOS com- 
puters with 364K, hard disk, 80 col, printer. Cash 
Grawer optional. Custom modifications & Sup- 
port available. Dealers invited. 

COLUMBIA SOFTWARE, INC. Demo $15 
10420S.E. Hillcrest Drive 


(803) 654-7722 


DATEBOOK/PC ACCOUNTANT 
* DATEBOOK a truly integrated desktop orga- 
nizer. Color windows, menus, heip, alarm, cal- 
ender, noles, calculator, appoinimanis, 
ist, auto dial, WP, 
with mail merge. Associate activites with cus- 
tomers or clients. CUSTOMIZABLE. 
* PC ACCOUNTANT A personal accounling 
package capable of handling ¢ smal! business. 
Easy lo use, no debits-credits, color wndows 
menus, help, account fist, calculator. Pant and 
address checks, auto payments, balance ac- 
counts budgets, open items, financial reports, 
raph export to 1-2-3, $39.95 Each + $5 S/H 
BUSINESS APPLICATIONS, INC. (BAN) 
3211 Bonnydrook 


Drive North IBM PC/XT/AT & 
Lakeland, FL 33803 Compatibles 
(813) 644-5026 $5S/H with manuals 


OROER ANALYST ARRIVES! 

Introducing ORDER ANALYST with Economic 
Ordes Quantity and Production Lot Size Anal- 
yses. Minimize hidden costs, lower inventory 


(415) 947-1000 


SOFTWARE 


BUSINESS 
OPPORTUNITIES 


WILLS & CORPORATIONS 


YOUR 
all the required forms with clear 
Good in ail states. No programming required. 
Simple to use with any word processor. $35 each 


orcumpatbl hardware Add $4.0 stippeg 
the U. 
H&S SOFTWARE 


BEFORE YOU LEAP™ 

Making use ot fuzzy logic, a branch of artificial 
intelligence, Before you Leap is able to predict 
the cast and schedule of a software project con- 
sistently within 20%. BYL provides a schedule 
for tasks and manpower loading. BYL is a must 
tc ae 
$6 S&H, VISA and MASTERCARD 

GORDON GROUP 

635 North 19th Street 

San Jose, CA 95112 

(406) 280-0743 
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WHAT ARE YOU WAITING FOR? 

You ought to be using today's most eflectrve time 
Management system. TimeStar™ understands 
plain English descriptions of what you want to 
get done. Let it arrange your daily schedules to 
make the best use of your precious time With 
all of your commitments organized, you can re- 
lax. Savor the present, and let TimeStar™ wres- 
tte the future $44 $5 s/h (Federal Express) Visa/ 
MC/check. Demo $5. Cail us toll free. 


Ti ar 


Forthe time of your life!» 


TIMESTAR SOFTWARE 
2400 Granite Creek Road 
1-800-327-2400 or (408) 438-5416 (CA) 


SOFTWARE 
COMMUNICATIONS 


PRIVATE ELECTRONIC MAIL 

It your organization has muttiple locations, you 
can link them together with AidCom's mall soft 
ware EMAT/EMAR. All you need are IBM PC's, 
Hayes modems, and telephone lines. You own 
your own private mail syste without 

or usage fees. You have total control ol your mail 
communications. EMAT $64.50. EMAR $89.50 
AIDCOM ASSOCIATES 

1664 Trona Way 

San Jose, Ca 95125 

(408) 978-0913 


SOFTWARE 
DATABASE 


ATTENTION SPORTS FANS 
Computer Sports World, the nation's leading 
online database devoted totally to sports, can be 
yours for as littie as 36c a minute. All sports plus 
thoroughbred racing Scores and results as they 
happen. Wire service stories. Standings, statis- 
tics, analysis, historical data and more. Call for 
a tree demo account 

800-321-5562 or 702-294-0191 
Computer Sports World, inc. A subsidiary of The 
Chronicle Publishing Co. 


SOFTWARE 


DATA BASE 
MANAGEMENT 


FREE dBASE COMPILER 

Evaluation kil includes. demo disk with 15 PRG, 
10 FMT. 6 FRM, & the results of compiling them 
with WordTech & Clipper. Also, complete re- 
prints of 5 magazine reviews of both compilers 
including 22 benchmark tests. Also detailed 
Brochures with all leatures and limitations of 


DATA BASE MOOULE 
A data base management program that's: 
° Easy To Use Only 12 Commands 


(415) 541-0780, (800) 962-8888 


DATA ENTRY EMULATOR 

Full speed heads-down data entry with two-pass 
verification for the PC/XT/AT & compalibles. Easy 
screen formatting by your data entry operators 
in minutes. Loaded with Jeatures like. Auto dup 
& skip, verify bypass, constant fields, range 
checks, table lookups, full screen paging, & field 
totals Fully menu driven only $395 Call for free 
30 day inal penod. 

COMPUTER KEYES 
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RODE/PC DATA ENTRY SYSTEM 
Top-rated PC data entry software. Fastest and 
easiest to use Extensive teatures to meet every 
data entry requirement. Stand alone and LAN 
versions. High-speed data entry keyboard avail- 
able. Demo version includes all programs and 
Gocumentation $40 ($5 shipping, CA add tax) 
Creditable to full versvon for 30 days. 

OPX, INC. 

20823 Stevens Creek Bivd., C1-C 

Cupertino, CA 95014 

(408) 973-9292 TELEX 701111 


KEYENTRY i” 

Whether just starting, or replacing keypunches, 
3741s, or dedicated systems... You won't see 
the full potential of PC-based data entry until you 
see KeyEntry iii, fhe premier data entry system 
for PCs $395 to $895 version/quantity depen- 
dent. Complete Evaluation Package just $42.50 
delivered. To order, of for information, call now. 
SOUTHERN COMPUTER SYSTEMS, INC. 

2732 Seventh Avenue South 

Birmingham, AL 35233 

(800) 533-6879 or (205) 251-2985 


SOFTWARE 


DATA 
MANAGEMENT 


wie PC-PILEHI™ tote 
wick THEONEANO ONLY war 
Don't settle for any slow imitations or outdated, 
hmvted databases PC-File ll's reputations based 
on more than 500,000 users, because nts loaded 
‘with power and is so easy to use. Includes mary 
slandard teatures, ptus speed searches (on 
Thultiple fields, too), user macros, calculated 
fields, password protecbon, extensive report 
formatting, and works with subdwectones Ex- 
change data with 1-2-3, WORD, Wordstar and 
others The CURRENT VERSION 4.0 is $59.95 
plus $5s/h-check, M/C or VISA. Calt our toll free 


(206) 454-0479 


THOR™—The Critically Acclaimed 

Personal Information Retrieval 

Systam—Now $79.95 

Managers, professionals, and educators—use 

THOR to record your thoughts, memos, letters, 

meeting notes, follow-ups, briefs, and appont- 

ments. Retrieve them instantly by category(ies), 

me penod, or matching text. THOR combines 

the tree format simplicity ol a word processor with 

the organwatsonal power of a data base. See re- 

views in PC, PC World, PC Products, Personal 
ing New Ver. 1.9 mefudes tutonal. Check/ 

MC/VISA/AX; include $5 shipping/handiing. 

REVOLUTION SOFTWARE, INC. 

715 Route 10 East 

Randolph, NJ 07869 

(201) 366-4445 


SOFTWARE 


DEVELOPMENT 
TOOLS 


TURBO EXTENOER 
Tired of fighting Turbo Pascal's 64K limitations? 
Turbo Exiender allows your programs to use ail 


maintain mutti-module programs. Same high 
Quaily and support as the TurboPower Utililies! 
See ads in Byte & PC Tech or call 408-378-3672 
for more info. Complete source code on 2DSDD- 
dtsks & 100pg printed manual $85. Charge card 
orders toll-Iree at (USA) 800-538-8157x830, 
(CAL) 800-672-3470x820. 


guar 


TURBOPOWER SOFTWARE 
478 W Hamilton Ave , #196 
Campbell, CA 95008 


u 


METRICS FOR MANAGEMENT 
ANALYZE reads your code and produces met- 
fics on volume, ,, productivity & more! 
Management, OA/OC + Engineers gain valu- 
able insight to scheduting, problem areas, test- 
Ing mamtenance + compliance to standards. For 
IBM PC. Process FORTRAN and °C" $495.00+S/ 
HAdd Ada for only $200.00 more! MC/VISA 
AUTOMETRIC INCORPORATED 

891 Elkndge Landing Rd, Ste, 350 

Linthocum, MD 21090 


(301) 859-4111 


The SCREEN GENERATOR 

SAVE TIME! Powerful Screen Designer and 
Memory Residen! Screen Manager eliminates 
tedious screen management tasks from your 
program Handles all screen display & data en- 


systems Use with BASIC, TURBO ($59), FOR- 
TRAN, C, Realia COBOL, GetterBASIC, } 
or Assembler Call ¢ not sted. Price $125. 
‘THE WEST CHESTER GROUP 

PO Box 1304 

West Chester, PA 19380 

(215) 644-4206 


TURBO FORMS 

Bullet-Proof user data entry. Unlimited charac- 
ter & field level data venfication. Create & edit 
forms for data entry & display without recom- 
piling source code. Flexible formatting wilh 
graphics, windows, colors & display attributes. 
IBM PC & compatibles. One of PC 

14 HOT TURBO UTILITIES? $39.95 including 
S&H MC/VISA or C.0.0. 

GREAT LAKES SOFTWARE SYSTEMS, INC. 
2510 Capital Ave SW Suite 203 

Battle Creek, Ml 49015 

(616) 962-2017 
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ececee JCODER Iilieeoeeoe 
Acomplete dBASE it applications generator. in- 
cludes database creator, quick applications 
ator, complete procedural library, code debug- 
ging, utilites & much more. No need to upgrade 
fo dBASE Ill plus with ACODER tlt 
(604) 594-5422 ext. 72 
STRIDER COMPUTER CENTE 
© © 7321 1020th SL eee 
Delta, BC Canada V4C 6P5 
@eecee in the US Call Colecteeece 


WINDOW.LIG 

An easy to use completa windowing system for 
programmers and writing in... 

@ BASIC 1BM, M-S, CB86 
eC LATTICE, M-S 
COBOL M-S, RMF 
@ PASCAL W-S, TURBO 
FORTRAN MS, RMF 
Window editor included. Create callable pop-up 
Tenus, heip screens The line selector leatures 
auto reverse highlighting and cursor control. 
$99.00 No royallies. Ask about our BIOS/DOS. 
UB VISA/MC. 

GLENCO ENGINEERING” 

3920 Ridge Ave 

Arlington His , IL 60004 

(312) 392-2492 


MACH 2 TURBOCHARGES BASIC 
New from publisher of The inside Track & PEEKS 
"N POKES. Ultra last lidrary of special purpose 
assembler routines lor interpreted / complied 
BASIC Many functions faster Inan Turbo Pascal 
&C. Supports Guick BASIC | & il { BASCON | & 
Il Compile interpreted programs with no changes 
to program code Assembler routines are stored 
outside BASIC. Call tor FREE demo disk. Only 
$75+ S/H ($3 US., $5 Canada, $18 others). 
VISA/MC welcomed. Add $3 for COD 

Requires DOS 2+ 

MicroHelp Inc 

2220 Cariyla Orve 

Manetta, Ga 30062 

(800) 922-3383 in GA (404) 973-9272 


TURBO PASCAL GENERATOR 
GTP APPLICATION DEVELOPMENT SYSTEM, 
ves 2 Bulids complete, working applications. You 
9tv0 it spec's, ft writes error-free code 
© Indexed Data Bases © Muttiple Screens 
© Context Sensilive © Memory-mapped 
Video 
© Full Keyboard Supt 
EasytoUse Price$15000 Visa/MC, Ck, MO 
AEF, INC. 
P.O. Box 928 
Katy, TX 77492-0928 
713 391-8570 


FASTSCREEN FOR TURBO PASCAL 
FASTSCREEN™ adds fast screen output capa- 
bility to your Turbo Pascal programs Display a 
full screen or window almost instantly Read a 
full screen or window containing mufliple input 
fialds with a singla procedura call. FAST- 
SCREEN makes tt easy to give your programs 
impressive speed & a clean, professional look. 
Incline assembier & Pascal routines, all source 
Incl. IBM PC/XT/AT & DOS. Color & mono- 
chrome. $29 95 from Technisott 

TECHNISOFT 

1710 Athed Street, Surte 37 

Charlottesville, VA 22901 

(804) 979-6464 


SOFTWARE 
EDIT 


EDT editing on your PC 

if you have used EDT on a VAX or POP-11 you 
know how to use PC/EDT on your PC PC/EDT 
performs just hke DIGITAL's EDT with added 
leaturas that maka Il easier to use on a PC. 
Available tor MS-O0S, DS-9, and somé UNIX 
operating systems Sitalcenses available $250 
+ $10S/H MC/VISA/AE /COD/Company P.O. 


EDUCATIONAL 


GRADE WEEK VACATION! 

Average and print out your grades with the tast, 
easy-lo-use AEIUS GRADEBOOK program New 
version this year. Contains many advanced lea- 
lures. Not copy protected in use by teachers 
coast to coast Only $49 ppd Distnct or school 
fates as low as $1. per teacher Send lor free 
ierature. 

AEIUS CORP, Dept GB 

PO. Box 700457 

San Jose, CA 95170 

(408) 257-0658 


SOFTWARE 
ENGINEERING 


ENG/SCi GRAPHICS 

OMNIPLOT(S) (screen graphics} & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/screntific 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, flexible, 
professional. Choica of lormats: tabular/lina, 
Contour, bar, pie, 3-D wire frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P), both $295. 
MICROCOMPATIBLES 

301 Prelude Drive 

Siiver Spring, MD 20901 

(301) 593-0683 


STRUCTURAL DESIGN 

Fast, highly interactive, integrated programs for 
structural analysis and design of BEAMS, COL- 
UMNS, TRUSSES and FRAMES of any matenal. 
Easily mastered programs result in dramatic time 
Savings while producing efficient, accurate de- 
signs Specify PC, XT of AT and send $25 for 
demonstration diskette to: 

C-Squared B-Squared Software Design, Inc. 
Dept A-2 

763 27th Avenue 

San Francisco, Ca 94121 

800/621-0851, Ext. 330 

435/751-1337 
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SIMULATION 

GPSS/PC Is a tull-power version of GPSS, the 
most popular mainframe simutabon language 
Specifically designed for interactive use on to- 
day's high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation. Using GPSS/PC, you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 

PO Box 171/B, Stow, MA 01775 

14800) 223-1430 

1-{617) 897-5662 (MA) 


SOFTWARE 
ENTERTAINMENT 


GOLF ON MARK’S COURSE 

Mark's Course ts a challenging 18 holes of reg- 
ulation golf for two players Features 16 color 
graphics, music, anrmation for PCjr & Tandy 
1000. Pick club, and stroke past water hazards 
and sand traps on a new course every game 4 
color version for PC/XT/AT Send $30.00 + $3.00 
S/Him Check or MO. 

FOSTWARE 

906 Panna Lane 

Cleveiand, Ohio 44109 

216-398-0498 


SHUTTLE-GLASTER!! 

The space action game tor only $12 Written in 
well documented Basic, ideal for tinkenng and 
customizing No copy protection. Submit a bet- 
ter version and you could get 10% of Ihe profit 
from future sales An excibng working game as 
's, but you can make it better & eam money! IBM 
color graphics required 

KLUDGEWARE 

3145 Geary Boulevard, Suite 610 

San Francisco, CA 94118 


Basebali Fanatic 

Strategy game with Full Graphics andsound. Just 
like being at the Ball Park, except you're in on 
every pitch Ptay another person or computer 30 
teams provided + program to create more of your 
Own + set up standings + Scoreboard Watcher 
program it's all on one disk for $49.95 Master- 
card/Visa accepted 
Performing Arts Software, Inc. 

320 N. Bazil 

Indianapolis, IN 46219 

1-800-228-9709 


ALL NEW FLIGHT SIMULATOR 
Discover the challenge of racing airplanes with 
an opponent on your screen! Race course & 
ground scenery in color: sound. Race yourselt or 
friend using flight data saved on disk. Optional; 
race friend in real time with 1200 baud modems! 
Race or dogfight opponent! $44 95 + $2.00 s/ 
h. VISA/MC. 


______ Pylon 
Racer 


Mand Systems Corp. 

PO Box 506 
Northampton, MA 01061 
(413) 586-6463 
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TRAIN DISPATCHER 
TRAIN DISPATCHER ts a realistic simutation of 
a raikoad traffic control center It was created by 
designers of CTC systems for operating rail- 
foads and is used by some ratroads im their dis- 
patcher training programs. Avaliable for IBM, PC, 
XT, AT and Jr for $35 00 + $250 s/h. Graphics 
care required. MC/Visa Accepted 
SIGNAL COMPUTER CONSULTANTS, LTD. 
PO. Box 18222, Dept. 33 

. PA 15236 
(412) 655-7727 


SOFTWARE 
FINANCIAL 


RESIDENT CALCULATOR 

dJinnCal—A PC & compatible memory resi- 
dent, pop-up calculator Operates in 7 modes. 
standard, scientific, financial, statistical, data, 
inlerest rate conversion, print-tape (for hard- 
copy). HELPs plus 55 page manual Works wilh 
1-2-3, Sidelock, ett. $25 plus $4 S/H. VISA/MC. 
QUINN! SOFTWARE LTD. 

Box B18, 810 West Broadway 

Vancouver, BC Canada V5Z 4L9 

(604) 682-2669 ext. 101 


LEARN INVESTMENTS 

Leam investments with FINMASTER software, 
complete with 637 pg hardbound book explain- 
ing all concepts Features 10 modules—bond, 
stock, options, and futures valuation, plus sta- 
fishes, time value of money, financial statement 
and portioho analysis Extremely easy to use— 
ali data on screen—$69 95 delivered. 

ROBERT W KOLB, PH.D. 

11355 $ W 67th Avenue 

Miami, Flonda 33156 


SOFTWARE 
GAMES 


PC/VEGAS II 

Poker, Blackjack, Routetta, Keno, Slots—$26. 
Above plus Baccaral and Craps—$39 Exact 
‘Vegas simulation, includes Help, best bet/odds 
windows. Cross-gama scoring. Graphics not 
mandatory. Color or Mono. MS/PC DOS, 128K. 
C Source available, ask. Add $2 for shipping/CA 
tes. add 6%% tax. 

O & HBEAR SOFTWARE 

P.O Box 10793 

Marina Del Rey, CA 90295 

(213) 374-0358 


CASINO ROULETTE ANALYSER 
Analyse any roulette wheel to determine whee! 
pattems, favorable segments of the wheel and 
croupiers throwing patterns Evaluates 8 well 
known betting systems for profitability Test your 
own devised system to break the bank before 
risking 1 cent al the tables. Produces 19 analyt- 
Wal reports includ. WHEEL FORECAST DOS 2.0 
Disc & Manual for IBM PC - U.S. $99 Shipping 
add $3 in U.S., $4 Cand. /Mex. $8 6/S Indicate 
O or double O version when ordering 
RAYCLARK INVESTMENTS 

PD Box 221 

Palmyra, N.J. 06065 
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USE YOUR COMPUTER TO PLAY 
LOTTO! 


Increase your chances at winning big! LOTTO- 
LUCK is a computer program, designed by a 


WINSWARE SYSTEMS 
PO. Box 8130, 2710X St., Suite 1 
Sacramento, CA 95818 


(916) 646-1055 


Sottware Starter Kit 
Softwara tor the new IBM PC user. Word pro- 


US-ATLAS 
Locates 29,000 cities, with graphic display of 
-Circle distances. Finds 


2.0, Send $49 95 money order or check. 


5 
ILLSTON PC-PROGRAMS, 





35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the (BM PC into brikant 35mm 
color stides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use fegh resolution coor sides up to 4000 ine 
COMPUTER SLIDE EXPRESS $9/slide. 
VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 


YOU DON'T NEED A PLOTTER 

To get beautitul charts from MAGNA CHARTER, 
View the finished product on screen, shoot your 
‘own color slides. Pie, Area, Line, vert. & horiz. 
Bar, Stacked Bar, Multibar. 92pp User Manuaiin 
Sing tinder. Requires 128K, coke graphics 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen hea Bs 75 Microsoft 
FORTRAN/PASCAL, AM Professional, Lahey 2.0 
FORTRAN callable subroutines. Prot. graphics 
power backed up by a 100 pg. user manual, 5 
Packs in one. gen utility, 2-O interactive, total 2- 
O plot support, 3-D plots, 3-0 sotid modals 
(Hidden line removal) $135. H-P. H-+t plotter? Try 
PLOTMATIC for complete plotter graphics ca- 
en interface w/GRAFMATIC. $135 Both 

40. 


MICROCOMPATIBLES, INC. 
301 Prelude Drive 

Sitver Springs, MO 20901 
(301) 593-0683 


OGI TYPESHOP 

Create text signs and overhead. it offers a, quick, 
easy and economical way to give that profes- 
sional look to everything from presentation aids 
to party invitations. Math, foreign language and 
optionat fonts are available now. For (8M PC/XT/ 
AT and Hewlett-Packard or compatible plotters 


$175. 

DECISION GRAPHIC INC. 
PO. BOX 2776-PC 
Littleton, CO 80161 
(303) 796-0341 


PC-KEY-DRAW TRY IT $15 
Comprehensive, high-power graphics editor, 
CAD, paint, slide show program. Over 150 stan- 
dard tunctions plus macros, 64 pages/layers, 
zoom printer, 64 patterns, novice/expert modes. 
$15 includes manual, software, quick, ref. card. 
Register $100 tor support, updates complete 
printed manual. Shareware Version 3.1. 
OEDWARE 

PO. Box 595 

Columtva, Md 21045-0595 

301-997-9333 


PC MAGAZINE @® SEPTEMBER 16,1986 


GRAPHIC PRINTER SUPPORT 

At last IBM-PC graphics support for your dot 
matrix printar. Use tha PriSe key to produca 
Quality B&W or color scaled dot matrix repro- 
ductions of your display on your Epson, BM, 
Okidata, IDS, Centronics, DEC, Anadex, Oata- 
south, Gemini, Tl 850, Riteman, Toshiba, NEC 
8023, or C. Itoh printers. If your printer is nat 
listed, tet us know and we wilt support it. 
GRAFPLUS is now available for all versions of 
PCor MS-DOS and will operate with (BM, Tech- 
mar, and Hercules graphics boards. $49.95. 
JEWELL ENERGY TECHNOLOGIES, INC. 

4302 Southwest Ataska St. Suite 207 

Seattle, Washington 98116 

(206) 937-1081, 1-800-628-2828 ext. 527 


1-2-3 SLIDES BY MODEM 

The PC GRAPHICS SERVICE BUREAU converts 
charts created by LOTUS 1-2-3 and other pop- 
ular business graphic packages into 4000 fine 
resolubon 35mm color shdes. The SERVICE BU- 
REAU is on-tine 24 hours a day to accept chart 
files via modem directly from your PC. Slides 
delivered to your door within 72 hours. $10/siide, 
fo minimum. 


LQ DAISYWHEEL GRAPHICS 

DAISYFONT—the ONLY software that lets you 

OESIGN & PRINT custom enlarged fonts/ 

‘on your dal 

with No HARDWARE MODIFICATIONS! Mem- 

Ory-resadent, perfect for report headlines, bor- 
letterheads, etc. Auto-typewriter for 

envelopes & labels $69.95 + $5 s/h MC/VISA 

EINSTEIN'S AUTOMATION PROFILES, INC. 

184 2nd Ave. #1B 


New York, N.Y. 10003 

1-800-USA-SHOP Operator 867 
—Seee ae 
SOFTWARE 
HEALTH 


COMPUMEDIC™ 

PROVEN Prachce Management System—in use 

4 yrs. Patient data management, A/R, state- 
‘ments, Insurance forms, practice analysis, word 
processing, recall, delinquent tracking, histori- 
cai data. FLEXIBLE: User designad forms 
freports $3600. Training XT/AT. Dental 
{DentaWare™) eyecare/optometry (EYEMate’ 


3325. a opheatin Suite 210 
Escondido, CA 
(619) rl 
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ROOTS Il FOR GENEALOGY 
Organize your farnily tree and print 
tamily books containing charts, text and in- 


415-967-1900 


SOFTWARE 
INDEXING 


EASYINOEX PLUS™ 

Create a print ready index by page # or cross 
teference by fle name. Write a book or program. 
Unlimited # of indexes /accessed files. Word or 


(THE CLERK)—POINT OF SALE 
New software gives your small/medium busi- 
ness the same advantages the “big guys” have. 


indispensabla management tool! Demo disk 
$4.95 (retundable). Reguiar $179.95 /$99.95 with 
this adi Dealers Welcome. 

WOR SALES COMPANY 

9604 Belmont 

Kansas City, MO 

4-800-346-3026 x959 in MO 816-763-3029 
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SOFTWARE 
INVESTMENT 


PORTFOLIO MANAGEMENT 

S quantitative valuation models, cash flow anal- 
ysis, diverstficalion index, whal-if testing, se- 
Curity search, tax nee and total aon 


(414) 961-1991 


SOFTWARE 
LANGUAGES 


FINALLY! 

A Subroutine Library for Compiled BASIC Load 

directories into arrays, WINDOWING, Graphics 

pre and bar charts, special string functions; 130 

More routines to add power to Microsott 
iCKBASIC of 18M BASIC Compiter 2.0 30 Day 

Money-Back Guarantee, VISA/MC/CHECK/MO 

FINALLY! is only $99:00+$4.00 S&H 

KOMPUTERWERKS, INC., Dept PCM 

851 Parkview Blvd. 

Pittsburgh, PA 15215 

(412) 762-0384 


SOFTWARE 


MAILING 
PROGRAMS 


MY-T-MAILER™ $30 

Our users love this sturdy menu-driven worker. 
Secretaries say “Terrific!” Print fabels, 3 x Scards, 
envelopes, any format. Customize labels with 


names in 1-2 sec.—No sorting. Features unlim- 
ited records & labels per name AND full screen 
editing. Select labels by zip or name. Password 
protection is available. Take memos recall them 
later + more! VISA/MC. SEE US IN PC MART 
PLACE MANAGEMENT CORP. 

100 East 2nd Street 

Mineola, NY 11501 

800-DIAL-PMC in N.Y, 516-294-1400 


FLOWMAIL—$100 
Create/Name separate Mes. Merge files. Elimi- 


Carrier route system available for butk mailers 
w/HD. Call TOLL FREE TODAY! 


FLOWSOFT 


‘Custom Programming 


FLOWSOFT CUSTOM PROGRAMMING 
875 Franidin Road # 1635 
Marietta, GA 30067 
1-800-628-2828 Ext. 886 


POWERFUL CUSTOM MAILBASE 
Eiminate tedious typing of tabels, roladex cards, 
envelopes and even personal directories. In- 
stantaneous storage and retneval of more than 
32,000 addresses. User-defined sort key or zip. 
Easy to use 20+ page manual with full exam- 
ples. (Tech: bed 2 a 
pers a ta 


bey “— 
Aptos, CA 95001-1446 
Cail Beverly (408) 336-3392 


POSTAGE SAVING SOFTWARE 
PostWare sorts your 1st, 2nd & 3rd class mail 
according to U.S. Postal regulation. You quality 


UNIVAR MEDICAL SYSTEMS & 
ELECTRONIC CLAIMS 


forms. 
5 Medical Pro-Pac—$2195 all of above plus 
custom forms generator, data file sorter, DBMS 
System, GL, AP, and Payroll 
* Uni-Ciaim Electronic Ciaims interface for elther 
Package shown above $249 (or $395 as a stand- 
alone package with office, patient, and service 
code files) Includes communications. 
* Buy from the leader in Health Care since 1977. 
Fully certified in ali 50 states by 29 Carries + 
Medicare and BC/BS in many others. 
UNIVAIR INCORPORATED: 
9024 St Charles Rock Road 
St. Lous, MO 63114 
314-426-1099 
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MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 

mission (ECS) to Medicare & commercial car- 

fiers, paper claims too. 

© PC w& CLAIM $89 95; claims only. 

© PC & CLAIM w/ICD's, CPT’s & HCPC codes 

$229.95. 

© PC x CLAIM PLUS claims only w/patient fie. 
acclaim in one minute $459, 

© THRESHOLD w& TM $1,995.00 claims, A/R 


patient billing. 

® THRESHOLD $3,995.00 claims A/R patient 
billing, complete practice management, statis- 
tics, 

© CLAIM & NET Nationwide claims Clearing 
house. Fuli 100% credit on product upgrade. 
PC ®% CLAIM & PC w CLAIM PLUS both house 
30 day money-back guarantees. IBM PC/XT/ 
AT/compatibles MS-DOS 256K. 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhurst Suite Q 

indianapolis, IN 46241 

(317) 248-0357 

in continental U.S. call (800) 428-3515, 

indiana residents call (800) 792-3525 


SOFTWARE 


MEDICAL HEALTH 


OIETAN $20.00! 

Personal diet analysis for home use. Simple to 
use menu driven with on-line help. Analyzes 23 
nutnents important to your heatth. Gives diel re- 
duction recommendations. Produce detailed easy 
to read reports. Comes with a large Data Base 
of FOODS. $20.00 Pius $2.50 Shipping & Han- 


MULTI/USER 
SYSTEMS 


pets USERS UNDER PC-D0S 


ing serial ports, instead of Kilobuck network In- 
terface boards, the system transforms a single 
PC, XT of AT Into the CPU of a muifi-taslang, 
multi-user network. Includes print spooler, key- 
board enhancer, & BES software. 
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MULTILINK USERS! 

PASSKEY unlocks the REAL power of MultiLinid 
Control up to 8 jobs from any background ter- 
Minal, true multi tasking from any beckground 
partition. Switch jobs with simple key strokes, 
assign private partitions, even make a job in- 
accesshie to the foreground console! Only $159. 
(Multilink ts a registered trade mark of the Soft- 


‘ware Link) 
KEY RESEARCH & DEVELOPEMENT INC. 
3475 Holcomb Bridge Road Suite 202 
Norcross, GA 30082 
(404) 242-0753 Technical Support 
(813) 754-4607 For Sales 


SOFTWARE 
MUSIC 


SONGWRIGHT III 

MUSICPROCESSOR prints professional sheet 
music, with lyrics. Full-screen graphics editor. 
Transposes to any key, plays tunes. Features 
muttiple stafl & voices, eae i tones ae 
bass/treble all time signatures. Requires 

EPSON or Gemini printer. sities we 
ut screen graphics). Send for free sample output. 
SONGWRIGHT 

PO Box 61107 

Denver, CO 80206 

(903) 691-4573 


SOFTWARE 
ONE-OF-A-KIND 


BDL ESTATE 
Organize your Itfel Assets & debts; Important 
people, papers; safe deposit boxes, job data, 
bequests; final plans; where everything is, & 
much more. Know what you need to know when 
you need to know it, and also leave records ac- 
cessible by non-computing heirs. $69.95 Check/ 
posi la 


2509 Cong N. Campbell #328PC 
Tucson, AZ 85719 
602-577-1435 


BASIC PROGRAMMERS 
Thousands of programmers enhance thelr pro- 
grams and save time with PEEKS 'N POKES. 
Leam where to find system configuration & con- 
tro! keyboard /monitors/printers/RS-232. NEW 
VERSION 3.1 supports AT’s, rer & 


© DOS/BIOS calls from BASIC & MS PASCAL 
© Much, much more for just $45.00 


(200) 922- -3383 in GA 404-973-9272 
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SOFTWARE 


OPERATION 
SYSTEMS 


“UN/EMULATOR™ BY WAWA 

Run CP/M on your PC. or clona at machine 
speed. UN/EMULATOR runs native 8080 code 
and mecreases DOS performance by 10% We 
include disk conversion software, terminal em- 
ulators serial transfer utility Available in SMHz 
and 8MHz Starting at $99.95 + $5 S+H Dealer 
inquines welcome Write. 

WEITZMAN AND WOOD ASSOCIATES 


DOSamatic 3,00 

PC (5/13/86) “My favorite . DOSamatic de- 
serves careful attention “ Super DOS shell pius 
Task-Switching. Load 123, Word, etc. & jump 
among them OK w/Sidekick, Superkey. User 
Menu too Better than DOS or Windows IBM PC/ 
XT/AT 196k DOS 2.x-3.x. To order send $39 
check {CA Res add 6% tax) to: 


(415) 332-0219 


SOFTWARE 


PREVENTATIVE 
MAINTENANCE 


DISK DRIVE DIAGNOSTIC 

Memory Minder, from J & M Systems, is a disk 
iagnosh< program for the BM PC, PCyr, & tM 
compatibles. It checks your drives for head 
alignment, spindle speed, hysteresis, azimuth & 
mote And, you can use Memory Minder to ac- 
tually align your disk drives! $99 plus $4 shipping 


J& M SYSTEMS, LTD. 


4 & M SYSTEMS, LTD. 
15100-A Centra! SE 
Albuquerque, NM 87123 
(505) 292-4182 


DISK SERVICE MANUAL - NEW! 

Disk drives must be regulary maintained, and 
repaired as needed Do-it-yourself-easy-fast-no 
Special or expensive equipment or software4n 
situ! Save $$$! 18M PC-XT-AT, compatibles, etc. 
100+ labeled photos, figures, Clean, lube, ad- 
Just, abgn, diagnose and rapair {all ionds), + 
many tips. Only $20. 

CONSUME! 


RTRONICS CO. 
2011 Crescent Dr, PO Drawer 537 
Alamogordo, NM 88310 
(505) 434-0234 


MAINTENANCE & INSPECTION 

An easy-to-use computenzed method to orga- 
nize, operate, and contro! an eflective preventive 
Maintenance system. Applicable to any type of 
business or industry Full screen input and dis- 
plays, plus function key help command. Main- 
tains histonca! data, creates work orders, and 
Provides numerous seports. For info, write to: 
PENGUIN COMPUTER CONSULTANTS 

PO. Box 20485 

San Jose, CA 95160 

(408) 997-7703 


SOFTWARE 
PUBLIC DOMAIN 


THE BEST OF THE BEST! 

Pubic Daman & User Supported Software for 
IBM-PC & Compatibles! Wordprocessing, Ac- 
counting, Spreadsheets, Database, Modem, 
‘Games, Languages, etc , etc. 50 disks crammed 
full—$205 00! or rent for 2 wks. $75.00 Info and 
Super Sampler Disk $6.50. Deluxe Word Pro- 
cessor $6.50, Both $12.00. MC/VISA. 

BLUE CIRCLE GROUP, INC. 

PO Box 23502 

Minneapolts, MN §5423 
(612) 823-4111 


SOFTWARE 
REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive program tor managing residen- 
tal and commerciat properties. Many manage- 
ment reports including operating statement, 
dehnquent rent, lease expiration and transac- 
Feconcihation, posting of late fees, recurring ex- 
ses—$395. Investment Analysis —$245. 


pen: 
YARDI SYSTEMS 
3224 State St , Suite “O* 


REAL ESTATE MANAGEMENT 

The LandMaster—a double entry, comprehen- 
Stve, menu driven, and easy to use program for 
all ncome properties G/L, A/R, A/P Tracks va- 
Cancies, payments, deposits, and leases. Prints 
check, statements, and receipts. Reports in- 
ctude late rents, expired leases, income/ex- 
penses, and operating statements. $1095. The 
Landlord investment Analyzer, an investment 
anatysts program—$350, 

SYSTEMS PLUS, INC. 

500 Clyde Avenue 

Mountain View, CA 94043 

(415) 969-7047 
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MANAGEMENT & ANALYSIS 

* "Real Property Management” beetle 
tesidenbal & commercial 

biko'g. Flags dekng't tenants, pelqoecls 
checks, invoices & 1099S. No retyping af recur- 
fing data * “Real Analyzer" $195, when decid- 
ing buy/sell, exchange, or refi. 30 DAY MONEY 


BACK. 

REAL-COMP INC. 
PO. Box 1263 
Cupertino, CA 95015 
(408) 996-1160 


} PROPERTY MGMT. SYSTEM W 
Comprehensive menu driven integrated man- 
| agement and accounting program for residen- 


tal, commercial and HUD properties Reports 


snclude bal-sht, op-stmt, transaction tedges, cash 
teceipts & dispersements, tenant: status, va- 
Caney, delinquency, revenue/sqit, lease expira- 
tion, rent-roll, statements, & nobces Provides 
pedi! late fees, & mult-property finan- 


Eval. Sys —$40 
send for free 
brochure. Dealer 


(213) 375-7784 Ext. 72 inquiries sited. 


SOFTWARE 
RELIGION 


POWERCHURCH PLUSI™ 
Church office sottware—fast, fnendly and reli- 
abie, suits any denomination. Membership, 


performance 
tus and word processors. Unilmited capacity. 
dust $495. Demo disk $10. Cail for detaits. 


CHURCH 
SOFTWARE 


F1 SOFTWARE 

PO Box 3096 
Beverly Hills, CA 90212 
(213) 464-0625 


PARISH DATA SYSTEM™ 
Comprehensive 


tive lists, labels, contribution/tuition state- 
ments, personalized letters. User can create own 
teports, letters. Other church programs avall- 
able Over 1600 users. Free info. 

Pansh Data Systems, Inc. 

3140 North 5tst Avenue 

Phoenix, Arizona 85031 

(602) 247-3341 
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SOFTWARE/ 


SALES 
MARKETING 


SALES MANAGEMENT 

Follow up your sales leads with FOLLOW-UP 
Track prospects by area, dollars, products, or any 
of 22 other elds. Sales forecasts and call re- 
ports. Labels & mait-merge in Zip Code order. 
Has built-in calendar, do kst, and calculator. Data 
pe protected PC & APCCIll Visa/MC 

9% 


1577 St. Clair Ave. 
Cleveland, OH 44114 
800-428-8457 m Otvo (216) 589-5788 


SOFTWARE 
SCIENTIFIC 


DIGITAL SIGNAL ANALYSIS 

Founer Perspective w/graphics FFT/IFT, con- 
volubon, deconvolution, Hanning, Power Spec- 
trum, Cross Correlation, 25 more. Graphics 2D 
& 3D, 8087 recommended, not required. Easy to 
use menus. FP It $395 or FP t (FFT w/graphics 
onty) $149 For PC, PC-XT, PC-AT No program- 
ming necessary. 

a aoe Transforms Scientific Software .... 


HP-PC HYPER-CALCULATOR 

A pop-up emulation af the HP-11C program- 
mable scientific calculator integrates with every 
program you use Features two-way data trans- 
fer, program and data storage on disk, on-line 
HELP hex/oct/bin anthmebe, 100 registers, 1000 
program step, aipha numeric prompts. Includes 


TOLL FREE (800) 628-2828 ext. $02 





= BLUEBOOK 


SOFTWARE 
SECURITY 


SECURE AT/XT/PC 

“Control systems access, data access! FIXT/S. 
Controls system boot tor most popular XT/PC 
hard disk controtlers. Vieature for AT and XT- 
compatible HD controllers segments hard disk 
by volumes, controls access with passwords, 
Supports hard disk expansion. $80-$120 + $3 


2870 Fifth Avenue, Suite 207 
San Diego, CA 92103 
619-298-9349 


“NEW” BIT-LOCK® SECURITY 

Piracy SURVIVAL > 4 YEARS proves effective- 
ness of powerful multilayered secunty. Uses rapid 
decryption algonthims and small reliable port 
tyansparent device NOW AVAILABLE for 


PARALLEL or SERIAL port NEW KEY-LOK™ se- 


20 
(303) 798-7683 or 922-6410 


AOVANCEO COPY PROTECTION 

The world's leading software manufacturers de- 
pend on Softguard copy protection systems. Now 
Softguard introduces the SUPERLoK KiIT"—a 
complete software duplication and copy protec- 
tion system for your IBM PC. SUPERLoK protec- 
tion stops all copybusters, features full HARD 
DISK support, requires no special media, no 
source code changes, and supports over 30 
compatibles. FREE demo diskette available. 


SF TGUARD 


SYSTEMS, INCORPORATED 


SOFTGUARD SYSTEMS, INC. 
2840 San Tomas Expy., Suite 201 
Santa Clara, CA 95051 

(408) 970-9240 


FAILSAFE ENCRYPTION 

DON'T ENCRYPT YOURSELF INTO A CORNER 

FAILSAFE protects your data by: 

NOT attempting decryption with invalid key 

NOT encrypting already encrypted files 

NOT encrypting program code, unless asked to 

Requires 4 yrs. run time on PC to break key ONLY 
guarantee. 


SMART COPY PROTECTION 

Attention Software 

In tha past, Copy-Protecting your programs 
meant mconvernence to the end-user, limited or 
fo hard disk support, and a lot of added ex- 
pense per product copy Our new Software based 
EVERLOCK System solves these probiems. For 
IBM and compatibles. Call for into. 


AZ-TECH SOFTWARE, INC. 
416 Grandview 

Fichmond, MO 64065 
(816) 776-8153 


SOFTWARE 
SERVICES 


RENT POPULAR SOFTWARE 

Finally, you can rent popular software for your 
IBM or compatible. See how good that game 
really is. Try that business package before dish- 
ing out huge amounts of money. Not public do- 
main. No membership fee Where else can you 
get $75.00 programs for $5 00? Send $1.00 for 
complete catalog 


RS. 


Dept. PM 
PO Box 272 
Bronxville, NY 10708 


SOFTWARE 
SORT 


Opt-Tech Sort/Merge 3.0 

Extremely fast Sort/Merge/Select program. Run 
asa 00S command or CALL as subroutine Most 
languages, datatypes & filetypes supported in- 
cluding Birieve & @BASE ti & Ill. Now Featunng 
tecord selection, record reformatting & much 
more! Compare! Call or write for more info. $149. 


STATISTICS 


SIGSTAT 

SIGSTAT includes over 70 programs of the BMD- 
Statistical senes, plus many advanced new tea- 
tures. Mainframe capacity {up to 60 var) for 
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BOWLING**HOCKEY 
BOWLING LEAGUE SECAETARY—maintains all 
team and indrviduat statistics for any size league. 
Reports on printer or screen 

HOCKEY LEAGUE SECRETARY —mamntains team 
stats for all Players and goalies Keeps complete 


MIGHTY BYTE COMPUTER, INC. 
6040 A Six Forks Ad Sutta 223F 
Raleigh, NC. 27609 
919-846-0345 


CHEK-IN™ SURVEY SYSTEM 

Qt. Your ideal in-house survey system should 
have which of these advanced features? 

a) power to handle 32K respondents/250 ems 
b) graphic output for teedback by subgroups 
c) menus; 3 level screens, stats/crosstabs... 
d) (BM/comp, matrox/laser & scanner dnvers 
€) demo disk, help number; super user doc. 
ORGANIZATION ASSESSMENT SERVICES, INC. 
2950 Metro Drwe, Surte 305 

Mmneapolis, Minnesota 55420 

(612) 854-2201 


$79—STATISTICAL SYSTEM 
Menu-driven. Includes multiple regression. AN- 
OVA (4way, repeated measures, covariance) 
Nonparametncs, discnminant, tactor, t-tests. 
NCSS-79 

865 East 400 North 

Kaysville, UT 84037 

(801) 546-0445 


STAT PLAN II 

Statistical software for IBM PC computers Eas- 
iest to use program available. Complete range 
of statistics including cross tabs, ANOVA, cor- 
relation, curve fitting, muttiple regression, etc. 
Detailed graptncs and tabular output. Interfaces 
with Lotus, dBase Iii and other DIF or ASCII fies. 


Onty $991 

THE FUTURES GROUP 

76 Eastem Blvd 

Glastonbury, Conn 06033-1264 
(203) 633-3501 


STATISTICS CATALOGI 

ifyou need statistics for IBM PC or APPLE Ui, call 
uS and let our technical advisors help you find 
the statistics programs you need Write or call 
Now to get a FREE catalog of statishes software 
HSO 

9010 Reseda Bivd., Suite 222 
Northndge, CA 91324 

1-800-451-303Q(NAT) 1-618-993-8436(CA) 


STATISTICS & FORECASTING 

There are three stabstical analysis packages that 
Q0 far beyond anything else available. 

+ StatPac—the standard for business and in- 
dustry for over six years Comprehensive and 
easy to use StatPac 1s a full-featured statistical 
Package for professional researchers 

+ Forecast Pius—a combination of data man- 
agement, exploratory graphics, and over a dozen 
forecasting techniques. It works fast, accurately 
and automatically. 

++ (inniiess +fit—a_ full-feature' imgeeceion 
package for interactive model buiding. Com- 
mand driven with versatile programming, 

For complete information: 1-800-328-4907 
WALONICK ASSOCIATES 
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RATS Statistical Package 

RATS brings powerful and inexpensive statisti- 
caland econometric computing lo the PC itis a 
fast, accurate package that perlorms regression 
analysis, tene-senes forecasting, incuding Box- 
Jenkins, and cross-secbon analysis, includmg 
logit and probit. RATS can read data in many 
forms, including Lotus WKS ilies RATS also of- 
ters programming features that provide maxi- 
mum fleability and power Spectral analysis and 
Qraphics are available as options. Requires 256- 
K RAM IBM or compatible Base program $200. 
Demo inctuding 300 page manual $40. MC/ 
VISA. 


VAR Econometrics 

134 Prospect Ave S. 
Mmneapolis, MN 55419 
(612) 822-9690 


STATISTICS/FORECASTING 
TWG/ARIMA—a univanate Box-Jenkins tore- 
Casting package, designed for statisbcrans. EASI/ 
ARIMA - same as above, tor the non-statistt- 
cian $450 00 each, ELF—The Statistical Pack- 
age—a general purpose statistical package 
$350. Call or write for more information 

THE WINCHENDON GROUP, INC. 

PD BOX 10339 

Alexandna, VA 22310 

(703) 960-2587 


The One You Can Rely On 

BMDP offers the most complete collection of 
programs for data analysis, backed by compre- 
hensive documentation & competent technicat 
support BMOP was the Ist stat package ever 
developed and the BMOP programs have been 
trusted by statisbrans more than 20 years. Hard 
disk req'd. Call for brochure. 


STATISTICAL SOFTWARE 


BMOP Statistical Software, Inc. 
1440 Bivd 

Los Angeles, CA 90025 

(213) 479-7799 


STATISTIX™ - ONLY $751 

STATISTIX ts a powerful and very easy-to-use 
interactive statistical system for micros. Used by 
Many major universities, businesses, state gov- 
emments and research organizations Piease 
check us out before you buy a statistics pro- 
gram, you'll agree SX is a “best buy”! SATIS- 
FACTION GUARANTEED-For 


St Paul, MN 55117 
(612) 488-4436 


THE SURVEY SYSTEM 

An easy io use, menu driven system for the en- 
fry, edittng, processing and presentation of 
questionnaire data The system can produce 
camera-ready crosstabs and other tables in 
banner tormat, Also ‘staltsiies are ‘iat shanti 
Regression and open-end coding/analysis op- 
tions available. 

CREATIVE RESEARCH SYSTEMS, 

1649 Del Oro 

Petaluma, CA 94952 

(707) 765-1001 * 
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SOFTWARE/ 
TERMINAL 
EMULATION 


BARR/HASP INTELLIGENT RJE 

WORKSTATION 

age lor IBM PC, XT and AT. Simultaneously 
data to host and recerves output di- 


COC/NOS, bypassing 

(8M 3777-2 and HASP on iBM 360/20, Line 
speed: 1,200 to 19,200 baud (56,000 bps on AT). 
Supports multiple high-speed printers beyond 
2,400 Ipm. (6,000 Ipm on AT). Features: can- 
current DOS, LAN support, printer forms con- 
trol, plotter support, unattended operation, easy 
installation. $890 Includes Hardware & Software 


BARR SYSTEMS, INC. 
Suite M, 2830 NW 41st Street 


Gainesville, FL. 32606 
(800}-BARR-SYS/(904) 371-3050 


SOFTWARE 
TRAINING 


DYORAK KEYBOARD SOFTWARE 
Don't miss the benefits of Ovorak another day. 
SureStroke®/Dvorak gives you Sophisticated 


Gio cassetta, transfer letters, keytop puller, 
manual, $95.00 plus $4.00 shipping; VISA/MC, 
‘AMEX, check. You can stroke the Dvorak today! 
Seasoned Systems, inc. 

Box 3720 

Chapel HIN, NC 27515 

(800) 334-5531 (919) 732-9391 


SOFTWARE 
TYPESETTING 


HIGH-TECH TYPESETTING 

Transmit your text via toll-free lines directly to 
our fully automated typesetting system. $2. per 
K characters with a $5. minimum, Same day 
Service. 200 typefaces in sizes up to 72 point. 
Send $15. + $3. shipping for our 220 page 
uRebOd J 708M WA, 


or AMEX. 

INTERGRAPHICS INC. 

106A South Columbus Street 
Alexandiia, VA 22314 

(000) 368-3342 or (703) 683-9414 in DC ara 


LASER FONTS & FONT EOITOR 

© VS, Compugraphic & ITC FONTS © Most 
‘Comprehensive font library. Download routines 
and drivers for MS Word & Word Perfect in- 
cluded. Compatible w/Polaris Forms, Pnni- 


Gesign fonts, signatures, 
logos For HP PLUS & 500, Cordata LP-300 & 
300X, Canon LBP-8 A1/A2, NCR 6416. $250, 


SOFTWARE 


78 Ponts, Pomsdem 
Bitoey River Pats Sral bed 


VS Software 

P.0. Box 6158 

Little Rock, AR 72216 
501/376-2083 


SOFTWARE 
UTILITIES 


PADLOCK/PADLOCK li OISKS 
PADLOCK fumni 


pretormatted 
serialization. PADLOCK I disks offer superior 
protection Ask about our HARO DISK protec- 
hon with uninstall capability, MC/VISA. 
GLENCO ENGINEERING 
9920 Ridge Ave 
Artington Hts. , IL 60004 
(312) 392-2492 


New Crulse Control™-$29.95 
Incrensn Cursor Speed And 

Stop Annoying Cursor Run-On. 

‘Tum your cursor into a speed merchant. Make it 
stop on a dime. “Cruise” with (repeat) any key 
without having to hold it down Time/Date stamp 
from inside any program. Tum off the screen from 
the keyboard, or after a programmable time de- 
lay. Compatible with most programs, including: 
1-2-3, Symphony, BASE iil Plus, Framework Il, 
WS-2000, MS-Word, Word Perfect, Q&A, 

Reflex, Lit 


Protey. Check/MC/VISA/AX; please include 


EASY LASER PRINTER SETUP! 
SetHP or CanSet: Simple menu-driven and/or 
batch utilities allow full contro! over HP LaserJet 


etc. No ESC CODES! Network compatible, Over 
150 commands. NEW SCREEN DUMP UTILITY 


w/SetHP Only $49.95 + $4 s/h. Visa/MC/chk. 
“URI -ENTEHPRISES ING. 


V 
0, Box 2875-M 
Gien Ellyn, IL 60138 
(312) 469-3405 
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BASIC TURBOCHARGER 

THE INSIDE TRACK has been UPDATED to DOS 
3.1 And supports AT's Quick BASIC & BASCOM 
2. Source code included. Not copy protected. 
Manual & 80+ programs showing you how to. 
© Go beyond the 64K string data limit 

© Do assembler speed windows 

© How to control the keyboard 

© Display data up to #0 times faster 

© Read and write files as fast as DOS 

® Load large programs faster than DOS 
Much, much more for just $65 00 
Shipping $3,00/ordes. MC&VISA Welcome. 
MICROHELP INC. 


2220 Carlyle Deve 
Marietta, Ga. 30062 
(800) 922-3383 In Ga. 404-973-9272 


MORE 008 POWER TO YOU! 
Scroll past screen out put, recall past com- 
mands & directories, edit text on full screen, mark 


i Tutorial. Real bargain. $49.95. VISA/MC 


QUALITAS™ 


QUALITAS, INC. 
8314 Thoreau Drive 
Bethesda,M¢ 20817 
(301) 469-8848 


SCREEN MANAGEMENT SYSTEMS 


{monochrome 
screens. GOSU8's are supplied in BASIC to in- 
put, output, and edit screen data flelds. Loads 
of extra features. We have been in business 15 


YISAIMC PC/T/PC 4K) Ok 
ONA SYSTEMS, 


PO. Box 1424 
Saginaw, Mt 48605 
(517) 793-0185 


“°° IBM Uses CP/M & Appie *** 
“The best CP/M to DOS converter” PC Mag, 4/ 
85. Uniform copies files, formats, reads & writes 
DIRECTLY to 200+. CP/M disks on the IM PC, 
XT, AT (96 TP! & 8°). Use normal DOS com- 
mands. By Micro Solutions, $59.95 + $3 S&H. 
NEW! Match-Point ¥ size card copies Apple DOS 
files to 1M; also reads & writes to Apple CP/M 
ae ee ee 


BLUE HERON 


1108 S. Second St. 
Detatb,ilinols 60115 
PATA 
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AT/XT/PC HARO OISK EXPANSION 

“Replace hard disk with a bigger one, or add a 
second drive! Vieature BREAKS THE 33 MBYTE 
BARRIER on standard AT, XT and compatible hard 





FROM BASIC TO PASCAL 

BPCONV converts BASICA (or similar BASIC) to 
(TURBO, ANSI) PASCAL. 

Transforms spagheth code to structured WHILE, 
REPEAT, CASE, Wl at any nested level each other. 
Separate overlapped code into PASCAL proce- 
‘dures at top down fashion, All automatic $199. 


(214) 221-0383 


POPUP 00S COMMANOS 

© Display time, date or disk directory 

© Copy, erase, rename files 

Change Epson printer modes 

DOSPOP resides in memory and runs insile your" 
sg (DOS 2.x, 3.x) $29.95 + $2.50 S/H 


To order 800-643-9039 ent. 114 
In Texas 800-392-6273 ext. 114 


HARO OISK OIRECT ACCESS™ 4.0 
The Ultimate Hard Disk Menu System. Orga- 
nizes your software programs into a “user de- 
fined” meny system, Features single key stroke 
access, tima usage tracking, custom applica- 
tions, plus much more. Order toll free today. 30 
day money back guarantee. MC/Visa Welcome, 
$89.95 + $5.00 Shipping. 


RELTA TEQETLOGY 


DELTA TECHNOLOGY INTERNATIONAL INC. 
P.O. Box 1104, Eau Claire, Wi 54702 

To order: 1-800-242-MENU 

For More info. 715-832-0958 
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VACHE GETS YOUR OISK MOVING! 
Hard disk accelerator increazes speed of car- 
fridge and fixed disk operations using memory 
to eliminate repatitive disk access. AL 
locate up to 15 Mb of extended or expanded 
memory, or 5 Mb of standard memory for cach- 
ing disk data. Includes diskette and screen ac- 
celerator modules. Automatic and 
after instattabon $65 + $3 shpg, CA tax. 


> > 


“EP 


GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 


$50 per Megabyte lor IBM/XT 

MCFORMAT software adds 154% to 50% to hard 
disk capacity by allocating space in smaller units 
than PC-DOS, Ihus wasting less space. PC/XT 
users get at least one Mb (33 Mb hard disk users 
Qet up to 10Mb) more useful storage with fully 
compatible PC-DOS 3.0 or 3.1. $50 prepaid in- 
A ta I Sesh 
9715 S.E. 43d Street 


PC Tools is a complete set of resident DOS util- 
ties including: undelete, locate files, search for 
fed, change fie attributes, map a disk, view/edit 
any sector, plus a complete set of DOS com- 
mands (format, copy, compare, etc.), featuring 
rene subdirectory “Tree” display. Just 


Central Point 


Central Point Sottware, Inc. 
9700 SW Capitol Hwy., #100 
Portland, OR 97219 
503/244-5782 


00S PATH Command for Oata 

Now Lotus, dBase, WordStar, eic can access data 
files no matter where they're located. DPATH+ 
‘works like DOS PATH command—up to 128 dirs 
can be searched. Handles output files, file alias- 
ing and virtual disks too. Wikdcards ok. Trans- 
parent. Requires only 4K. MS-DOS 2/3. $45 + 
$5 s/h. Md add 5%. Visa/MC/check/PO. 
PERSONAL BUSINESS SOLUTIONS INC. 

P.O. Box 757, Dept. B 


Frederick, MO 2170t 
31-065-976 


OESIGN YOUR OWN LABELS! 

Use PRO LABEL to design & print multi-purpose 
labels for office, shop, lab, and home. Disk la- 
bets, name badges, parts numbers, mai labels, 
& more. Set size, design label, then print 1 to 
1000. interme variable and fired fleids & fit in 


of make new ones. 100 labels, Pgm, Manual: 
repr ley IBM-PC & compatibles. Free 


MICRO DATA SERVICES 

P.0. Box 631 

Marshaittown, 1A 50158 
1-800-634-5463/1a: 800-542-7981 


PAL FOR SIDEKICK! 

Personal Appointment Locator automatically 
shows coming appomtments, searches your fle, 
maintains to-do list, examines multiple calen- 
dar files, Resident alarm too! Onty $45. Cheap at 
twice the price! 

PAL SOFTWARE 

110 Greene Street Suite 128 

New York, N.Y. 10012 

212-925-1843 


HARD OISK EXPANSION 

Disk Manager ailows the installation of any 
‘ST506 hard disk on PCXTAT and compatible. 
Volumes up to 256mb! Menu driven/auto in- 
stall, compatible w/ail vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125 + ship. Ask about Novell product! Dealer 


G@NTRACH 


(612) 941-4504 


AUTOMENU™ VERSION 4.0 

Create one menu system to run all your pro- 
grams, batch fies and OOS commands. “insu- 
lates” novices; many options for power users. Or- 
screen heip, password protection, user-defined 
prompts. Written in assembler. 16K size. Over 
7,000 satisfied users. Money back guarantee. $46 
+ SAS/H. ChK/VISA/MC, 


/l= 


MAGEE ENTERPRISES 


MAGEE ENTERPRISES 

6577 Peachtree industrial Blvd , Dept. M3 
Norcross, GA 30092-3796/USA 
404-446-6611 
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SUPER UTILITY V2.0 

Increase the speed of PC/XT/AT by 200-286%. 
Recover fast fies, Edit disk, etc Add security to 
all type of fies. Test & Analyze disk drives, and 
much more. Works just ke Mac (Pop-up menus/ 
screen/windows/help/etc.} $7-DemoDisk, 
$49.95 ea, $69.95 Not protected. $3-Shipping/ 
HVISA/MC/Check. 

SOFTECHNICS 

9212 Beacon Ave. South Dept. PC103 


Seattle, Washington 98144 
1-{206} 723-4980 


POP-GOWN DATA—-2.54™ 

Attn Sidelock owners. See data when you need 
it. Converson factors, steam tbl & oeriodic chart 
data, pipe & tubing dim’! data, area codes by 
States or num. order. Rgrs Sidekick. Aiso steam 
data In DIF format & simplified formulae for use 
in Tk!Solver, spreadsheets, or your arog. IBM PC, 
nea s&h. 


MAJORMI 
P.O. Box 972 
Orland Park, 60462 


DISK ACCELERATOR 

DiskCache speeds up your hard disk access by 
keeping frequently used sectors in memory. Su- 
enor to RAMDISK: transparent, flexible, config- 
urable, no hardware changes. RAM, EMS, and 
AT extended memory versions incl. Not copy 
protected. VISA, MC, volume discounts, no PO's 
without prior approval $37.00 
DATAMORPHICS LTD. 

0. Box 820 
Stittsville, Ontario, Canada KOA 3G0 

Or call (613) 836-2670 


DISK UPGRADE BIOS FOR ATs 
DUB-14 overrides AT Drive Table to allow any 
compatible drive to be attached and fully used 
on the standard AT controller. Two ROMs plug 
into empty sockets on system board. Includes 
complete Set-Up routine and low-level format 
facility. Works with UNIX, XENIX, other OS and 
networks. $95 + $3 shpg, CA tax. 


619-298-9349 


REPEAT PERFORMANCE™ 

SPEEDS UP IBM PC KEYBOARD to allow HIGH 
SPEED TYPING ... 30% greater productivity, AC- 
CELERATES CURSOR movement/editing/ 

You sat adj speed and 

Golay. SKID SQUELCH™ feature STOPS cursor 
& scrolling (NSTANTLY when key is released. 
Less than 2k resadent. WARNING ADDICTIVE! 
IBM PC/XT/AT compat $ back guar. $39.95 + 
$5 sdagg al VisafMC/AMX/CK. 


fon, 


POPULAR DEMAND, INC. 
62 South 1025 East 
Lindon, UT 84062 
(001) 785-0101 


SOFTWARE 


WORD 
PROCESSING 


MAXTHINK—EDITORS’ CHOICE! 

Comparison reviews PC-Magazne, PC-Wortd, 
PC-Week, and Byte say Max Think is today’s most 
powerful text/outline processor. Faster for or- 
ganizing ideas and actions—tinks to all word 


CA 94610 
(800) 227-1590 (US) 800 642-2406 (CA) 


WORD IMAGE 

The WP/editor for you! Key macros, command 
or meny driven, undelete, full color, math, mail 
merge, DOS shell, edits 4 large Ses, batch Ses, 
payers aor oneness ta 


wortbuur. Sapper Nowe: 
letter $75. Shareware: OK to copy & share. 
Viesa/Mc. 

QUICKSOFT 

219 First North #224C, 


Seattle, WA 96109 
(208) 282-0452 





#8 BLUEBOOK 

























PROINDEX PC-OUTLINE—EDITOR'S CHOICE! 
Need an index for the back of a thesis, book, SUPER-OUTLINER! New. Fast. Memory resi- 
‘software manual, or report? Takes any word Daentien Kattan ater 


cae thediviiae a eat Chosen by 
Shareware. 


protected. 30 day 
money-back quararien. $69.95 +-$5 s/h. Check 
VISA/MG 





UnionSquareware 
415-962-1279 Info, PO's, Support 








MY WORDIIS JUST $35 

Emulates ws. Full-featured, full screen word 

rel tall can 
search/replace; block 


Wordwrap; ops: headers 
& footers; sort; adds row/column, calculator, 






50 West 97th St. Room 11N 


Touch-tone Toll-free 950-1068-wait FORMATH 









Help screen; printed manual (index/table of 
Contents); fully supported Source add $35 DOS 
1.1-3.0. 128K, 1 drive, use any printer. 30 day 


Subscribe to PC Magazine: 
and save 65% 


You'll receive in-depth and compre- = ano eS SS ae - 
hensive product evaluations and compar- 
ative hardware and software evaluations 
from PC Labs, the publishing industry's 
only testing laboratory. 

You'll receive new applications, 
power tips and special reports designed to 
add more power and flexibility to your 


| 

Yes, send me PC Magazine for: 

| 

| 

| 
IBM/MS DOS-standard system. [een | 

| 

| 

| 

| 

| 

| 

| 


[) 22 issues (one year) for $24.97. Save 62%! 
CL 44 issues for only $44.97. Save 65%! 


Savings based on annual single-copy price of $64.90. 


And you'll network with other users please print full name | 


and discover routines and techniques Company. 
that can save you time and money. 
Subscribe to PC Magazine today! Address, 
Send the coupon to: PC Magazine + City State Zip 


P.O. Box 2443 » Boulder, Colorado 80322 
or call Toll-Free; 1-800-852-5200 now! 


Add $15 per year for postage outside USA, US currency only, 


Please allow up to 60 days for delivery of first issue. Basic annual subscription price is 
$34.97. 





READER 


SERVICE 


CARD 





INFORMATION! 


Of all the products advertised in this issue 
of PC Magazine, there are dozens you'd 
probably like to know more about. Hand- 
fuls you might be interested in buying. 

Now you can have pertinent, compre- 
hensive information about these prod- 
ucts right at your fingertips, and it won't 
cost you anything. Only a minute of 
your time. 

The manufacturers and distributors of 
these products have colorful and infor- 
mative literature available. If you're inter- 
ested in receiving these brochures, PC’s 
Reader Service Program can help. 

Simply follow the instructions 
described below and PC will forward your 
requests for information to the appro- 

priate advertisers. Before 

- you know it, you'll have a 
complete and handy 
product reference file. 

While you are looking 
through PC Magazine 
take advantage of this 
handy flip-open card to 
circle the numbers as you see products 
that interest you. 





a 


Getting free information about 
products advertised or mentioned in 
this issue of PC is as easy as 1-2-3. 


reader service number. (These num- 

# bers are repeated on the advertiser 
index, as well) If you'd like more Informa- 
tion about the product or products 
described in a particular ad or feature, cir- 
cle the corresponding number on the 
attached card. 


] Each adin the magazine includes a 


Fillin yourname and addressin the 
? space provided. Please: only one 
@ card per person. 


Mail the card today ... it’s postage 
paid. And watch your Information 
@ file begin to grow. 


NOTE: This cordis to be used for product 
Information or subscriptions only. Editoriol 
Inquiries should be directed to PC Mogo- 
zine. One Park Avenue, New York, NY 10016 

Now is also an ideal time to become o 
PC subscriber See the back of this cord for 
detoils obout our special offerfornew 
subscribers. 





Now you can receive one year (22 Issues) of 


IF YOU ARE A PC Magazine for only $21.97—save 66% off 


the single copy pricei 


PROFESSIONAL PC The money PC will help you save will 
USER cover the cost of your subscription more than 
eoe ten times over! 
How? 


In PC Magazine, you'll find in-depth and 


IF YOU SEE THE becca pesugl Nees Mieaate help you 
make informed and appro n 
PC AS ANINVESTMENT decisions. iia Mieieilinnn 
You'll learn about innovative applica- 
OR IMPORTANT 


tions ... project management, communica- 
BUSINESS TOOL ae tions and graphics... and how to put them to 
use on your PC. 
You'll hear industry news first-hand, and 


IF YOU WANT TO how forward-thinking professionals are using 


their PCs to further their business goals. 


MAXIMIZE YOUR PC What's more, you get all this information 
PRODUCTIVITY every two weeks, giving youa decided 
eee edge over colleagues who rely on amonthly 
publication. 
Your subscription to PC is your guarantee 


HERE TS A SPECIAL pallial cere ret 
OFFER YOU WON’T WANT that will help you maximize the performance 
' of your PC. 
TO MIS S s So don't miss out. Act now on PC's special 
offer and get one year (22 Issues) for only 
$21.97. Fill out the attached reader service 


card and check the subscription box. Or, 
call toll free, 1-800-852-5200. 








The new PC source you 


can depend on. 











Low Prices. Printers 
Corporate Marketing, Inc. offers the EeeaN tions s e228 
most competitive prices you can find. We EPSON LQ-800 559.00 
maintain a multi-million dollar inventory ERSON To 1000 once 
| of the most demanded products for your HP-LASERIET an 2395 09 
| 5 : : : LAGE 
data processing and information services CHONC315 300 cps 655.00 
departments. C-ATOH F-10 58 CPSLQ 1275.00 
: Expansion Boards 
Fast Delivery. ASTADWANTAGE 128K 379.00 
i AST-PREVIEW i 
Our alge Inventory allows same day AST-RAMPAGE XT 256K 269 00 
shipping assuring you fast delivery. All AST-RAMPAGE AT 512K 479.00 
items are readily available in local esTeeo 1) Ht 
warehouses. We provide overnight HERCULES MONO-GRAPHICS 299.00 
service for emergencies HERCULES COLOR/PRINT ADAP. 159 00 
Monitors 
. AMDEK 310A 149 00 
Professional Support. AMDEK 600 COLOR 439.00 
You don't need to join a club to get our Bu a en Baerod 
low prices and expert, prompt service. ERINGETON NE MONO peace 
Our factory trained support technicians NEC MULTISYNC 589.00 
will assist you in your company’s Hard Drives 
purchase and provide after sale support. SEAGATE XT 20 MEG KIT 429 00 
Corporate Marketing, Inc. has put SEAGATE AT 30 MEG KIT 659.00 
F CORE 80 MEG HC CALL 
together a team of experts to service : 
your account. We will establish an open Cables & Chips 
account status for your company, and Se CO eET Ora Taio 
we'll coordinate multiple location 256K SET OF 9 29.00 
hi PARALLEL PRINT CABLES 6 FT 25.00 
shipments. PARALLEL PRINT CABLES 10 FT 30.00 
MODEM CABLES 33 00 
AT9 PIN SERIAL ADAPT. CABLE 30.00 
Corporate Accounts Modems 
HAYES 12008 W/SMARTCOM 359 00 
podem: art li f HAYES 2400B W/SMARTCOM 539 00 
porate supplier o 
computer equipment we specialize in Tape Backups 
; IRWIN AT 20 MEG INTERNAL 600.00 
large account purchases. Corporate PO.'s IRWIN XT 10 MEG INTERNAL 479 00 
accepted with approved credit. For fur- TEC MAR QUICK CO EXTERNAL 152900 
ther information please contact our Diskettes 
POLAROID DS/DD 19.00 
Large Account Sales Manager MANE LDS RIDTAR 59:00 
Aaron J. Shapiro. DISK HEAD CLEANING KIT 15.00 
m IBM ASCH Display Stations 
Terms and Conditions , 3161-11 $549.00 3163-12 $ 759.00 
All prices reflect a 3% cash discount Prices and availability 3161-12 59900 3164-11 999.99 
subject to change. Visa and MasterCard accepted. 3163-11 699.99 3164-12 1099.00 
eee eee ee ee eee ee ee 
j 
| CORPORATE MARKETING INC. Fame 
2655 Orchard Lk. Rd., Suite 133, Sylvan Lake, MI 48053 comsany a nn (a i 
| CO Please rush me a FREE catalogue Address \ 
1 LJ Please contact me regarding further City State Zip | 
| information. Telephone (__) Or call TOLLFREE 1-800-345-2292 | 
oe ee ee ee ee ee eee eee ees eee ee ee ee ee ee ee ee ee oe 








CORPORATE MARKETING INC. 1-800-345-2292 


2655 Orchard Lake Rd., Suite 133, Sylvan Lake, Mi 48053 
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__ Nobody 
licks our Lips. 


Japeabernayarvet 





LIPS 10:is emerging as the champion in Laser Image 
Printing Systems. As a second-generation printer, it 
beats all contenders to the punch. In value, as well as in 
performance. 

‘It gives you a 10 page per minute print 
speed. That's 25% faster performance than 
the 8-count of first generation laser printers. 


Want endurance? It delivers up to 600,000 
pages during its long life cycle — 300,000 
more than any challenger. That means, 
you can count on its low cost of ownership. 


LIPS 10 goes the distance. It’s made to print 
15,000 pages per month, surpassing the 
3,000 pages per month of its competitors. 

You also get the style you're looking for. A big round of 
fonts and graphics. And PC software compatibility that 


CGF TERMUINMALS lets it take on the most popular systems. Plus, a smart 
panel that features a 40-character English text LCD 





WHERE CRAFT SANSHNP US STILL A TRADITION. display for ease of use. 
2505 McCabe Way irvine, CA 92714 The LIPS 10 laser printer. Compared to ail others, it’s 
Telephone: (714) 660-1421 (800) 624-2516 clearly the champion. 
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| @ CHARLES PETZOLD 


TURNING GRAPHICS RIGHT SIDE UP 
I’ve been generating high-resolution 
graphics images from BASICA by setting 
the mode with SCREEN 2 and printing the 
screen with the PC-DOS GRAPHICS pro- 
gram loaded. But GRAPHICS prints high- 
| resolution graphs sideways, and this is not 

appropriate for my application. | tried gen- 

erating the screen images sideways, so 

they’d come out right side up on the print- 
_ er, but I encountered another set of prob- 
| lems when I did that. Is there any answer to 
this problem? Surely the Epson printers 
have enough resolution to print graphics 
right side up. 





Paul Cottrell 
Stony Brook, New York 


The problem is not the resolution of the 
printer. The problem is approximating the 
4:3 aspect ratio you see on your screen. 
Epson graphics (as implemented in the 
IBM Graphics Printer, for example) are, 
for practical purposes, limited to 72 dots 
per inch (dpi) vertical resolution. The 
three available printer graphics modes 
can print 480, 960, or 1,920 dots across 
an 8-inch page. These correspond, respec- 
tively, to 60, 120, and 240 dots per inch 
horizontal resolution. The 60-dpi mode is 
not wide enough for the 640 horizontal 
dots of the hi-res screen. 

If you use the 120-dpi mode to dump a 
high-resolution graphics screen, you'll 
end up with an image 5'/ inches wide. But 
with the printer's 72-dpi vertical resolu- 








tion, you're then stuck with printing the | 


200 scan lines either 2% inches high, 
which will make your circles look like wa- 


PRODUCTIVITY 


PC TUTOR 


Here are two commands you can create from DEBUG scripts to make an Epson printer 
output its graphics horizontally rather than sideways. Also, insights into interrupts. 


termetons, or, by doubling up the dots, 5'2 
inches high, which will produce just the 
opposite effect. 

After trying out both, 1 decided the first 
method looked better. It's a tiny image, but 


it's very clear and, | have to admit, kind of | 


cute. The resident program to create this 
alternative high-resolution graphics 
screen dump is shown in Figure | in the 
form of a DEBUG script file. You can use 
this to create HIGRAF-S.COM (the "‘S"’ 
Stands for '*small''}. First type the lines 
shown in Figure 1 into a file called HI- 
GRAF-S.SCR. You don't need to type the 
semicolons or any of the comments after 
them. Then run 


DEBUG <HIGRAF-S.SCR 


This will create HIGRAF-S.COM. You 
can then execute HIGRAF-S from the DOS 
command level or put it in your AUTOEX- 
EC.BAT file. Make sure it's executed after 
the GRAPHICS command. The image that 
HIGRAF-S prints is indented 12 spaces, so 
it's centered on an 8'/-inch page. 

The 240 horizontal dpi graphics mode 
prints 1.920 dots across an 8-inch page. 
This is exactly three times the dot width of 
a high-resolution display. Since this 
graphics mode can only print every third 
dot, it seems ideal for your purpose. By 
doubling up the vertical dots, you can cre- 
ate an image 8 inches wide by 5'/ inches 
high, which is fairly close to the 4:3 aspect 
ratio of the screen. 

A program called HIGRAF-L (‘'L"' for 
“large” ) to print high-resolution graphics 
in this mode is shown in Figure 2. Since 
each line of graphics is exactly 8 inches 








N BIGRAP-5.COM 
A 
# jmp INITIALIZE 


A 
@9,20,20,28,20,15,4C, 66,62 
03,13, 44,10 
AX 5 new interrupt 5 
BX 
DS 
pase 3 check video mode 
td] 


3 skip if not 6 


2 AX + pee if prtac in 
BYTE PTB (0000),01 ; progreaa 
6137 s print if not 
BX 
AX 
PAR [0103) 5 old interrupt 5 
BYTE PTR (0000),01 4 now doing it 

§ enable interrupta 
ve 9 
Dx 
BX 
a1 
DX, DX 


Bx,O1BA 
ores 


,0107 initial string 
69 PRINTSTRING 
zero row 
string for row 
PBINTSTBING 
zero column 
bytea to read 
read dot 


' 
call 


3 
eall 


cx, CX 
Bx, 0600 
oD 


move into carry 
CMC for non-invarse 
collect bit 

nest row 


dot loop 
3 bite to print 
call PRINT 
# back 6 rowe 
nest column 
# gee if 648 
column loop 
4 and of row 
§ call PRINTSTRING 
s new 6 rows 
y see if 200 


1 row loo 
(eo00) ,08 
3 a11 done 





(Figure I continues} 
Figure 1: Use this HIGRAF-S.SCR file with 
DEBUG to create anew high-resolution print 
screen program. 
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Geta Grip 
on Assembly 
Language. 


The award winning 
Visible Computer: 
8088. 


The Visible Computer is a book and software 
combination for mastering the elusive skills of 
assembly language. 

It's an animated simulation of the PC's 
microprocessor that lets you see with your own 
eyes how assembly language works. You'll be 
using it as a debugging tool for years to come. 

It’s a tutorial. A \ot of people think the 350 
page manual is the best book on assembly 
language ever written. 

It's 45 demonstration programs you'll execute 
with the simulator, from simple register loads 
to advanced programs that manipulate 
interrupts and perform file I/O. 


» Applies to all 86 family processors, including 
80186 and 80286. 


¢ PC Tech Journal “Program of the Month.” 


~A9.95 
$79.95 


Unprotected 


‘The Visible Computer for IBM PC/XT/AT and true 
compatibles. If your dealer doesn't have tt, order direct: 
Software Masters, 2714 Finfeather, Bryan, TX, 77801. 
(409) 822-9490. Please include $3.00 shipping. 

Bank cards accepted. 


TVC takes you mside the 
processor as it execules programs. 


Software Masters” 
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PRINTSTRING: 
» din BX 


cell PBINT 


PRINT: 
in AL 


? see if error 


BYTE PTR (0608) ,PP 
SP,+02 
0183 a eccor exit 
ax,3505 
2 
10103] ,BX ; save old int 5 
10165) ,£8 
Dx,8118 
ghr2385 


2 
DX, #122 
27 Uy 


a INITIALIZE: 


? set new int 5 


1 terminate and 
remain resident 


EEE EEEE: 


ofQ" food 
Q 


{Figure I ends) 


across, the program relies on the printer to 
da a carriage return and line feed at the 
end of each line. Because of this, the pro- 
gram will nat work an a wide-carriage 
printer. 

These two programs are nat optimized 
for speed, as is the PC-DOS GRAPHICS 
pragram, so they may be a little slower. 
GRAPHICS (at least iu the inore recent 
DOS versions) checks if eactt line lias any 
printable graphics data and skips the line 


if it doesn't. The HIGRAF programms will | 


just keep shaveling zeros aut to the printer 
on blank lines, 
Both HIGRAF-S and HIGRAF-L will 


print a negative image; that is, the white- | 


on-black of the screen will be translated to 
black-on-white on the paper. This is nar- 
mal. If you'd prefer the images to be print- 
ed as they appear on the screeu, change 
the NOP in each script file to a CMC. 

As yau can see, the logic to trauslate 
Screeu graphics to printer graphics is nat 
complex. (It took me only about six or sev- 
en tries before | got it right.) If you're pro- 
gramming in BASICA, you can alsa write 
yaur own graphics screen dump routines, 
using the POINT and PRINT commands. 
Remember to use a WIDTH “'LPTI:"’ 255 
ta prevent line-folding in the middle of a 
stream of graphics bytes. 





Figure 2: HIGRAF-L (at right) prints a high- 
resolution screen 8 inches wide right side up. 




















N BIGRAF-L.COM 





A 

dup 91BA } jmp IBITIALIZE 

Dw 08 

DB 20D, 0A,15,33,10 

DB 21B,5A, 60,07 

DB 03 ,18,33,24 

PUSH AX F Rew interccupt § 


BX 
» check video mode 


pb ekip if not 6 











































MOV: «OS, AX y pee if prtsc in 
CMP BYTE PrR [90090] ,01 } progress 
Jaz 0135 p print if not 

POP DB 

POP BX 

POP AX 

CB: 

SMP PAR [0103] old interrupt 5 
WOV BYTE PTR [9008},01 3 now doing it 
STI neble intsrrupte 


PUSS OX 

PUSH DX 
BX, 0107 initis] etring 
0191 call PRINTSTRING 
OX, DX zero row 
Bx, 0100 etring for row 
0191 all PRINTSTRING 


seco column 
bytss to ceed 
seed dot 


move into carry 
CMC for non-inverse 
seve bit 

collect bit 

get back bit 
collect bit 

nest row 


dot loop 
bits to print 
call PRINT 





y back 4 crowd 
g hezt column 
) see if 640 
5 column loop 

y new 4 crowe 

» see if 208 
» cow loop 

yp ezit etring 
91 § call PBINTOTRING 

BYTE PYB (0000) ,00 

Dx 4 @11 done 





cx 
DS 
BX 
aX 


Ch, [Bxt ’ 
Gi,Ca 4 
BX 


AL, [BX] 
| CALL 01A8 
0196 ’ 


AK 
Dx y PRINT: 
DX, DX yin AL 
AH, AB 
V7 
AH,29 
ox 


PRINTSTRING? 
in ex 


call PRINT 


y wee if ercor 


AX 
0159 
eYTB 
SP, +0; 
0165 


Pre (0000),PP 
2. 
4 @ccor enit 


Ax, 3505 INITIALIZE: 
[0103] ,Bx ’ 
(0105) ,85 

Dx, 0116 , 
AX, 2505 

21 


DX, 015A a terminete and 
27 od cBrain resident 


seve old int § 


get new int 5 
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20 MEGA BYTE HARD DISK SYSTEM 


SEAGATE $T-225 20 MB HARO DISK SYSTEM 


INCLUDES HARD DISK CONT. 
ROLLER, CABLES AND IN 
STRUCTIONS. ALL Ones. ARE 
PRE-TESTED AND C WITH 
AONE YEAR WARRANTY 


XT COMPATIBLE 
MOTHERBOARD 


$129.95 


«477 MHz 608S CPU. OPTIONAL 
8037 CO PROCESSOR 
»° BEXPANSION SLOTS 
20K RAM INSTALLEO, ERPANGABLE 
TO G40K ON BOARO MEMORY 
. a ics ca SOCKETED-HIGHEST 


. accerTs wine On 28 ROMS 


PRO-BIDS § $19.95 
IBM COMPATIBLE INTERFACE CARDS 


ALL WITH A ONE YEAR WARRA 
$69.95 


MULTI 1/0 FLOPPY CARD 


PERFECT FOR THE 640K MOTHERBOARD 
tol © 1A$232 SERIAL PORT, OPTIONAL 2nd 
SERIA 


° panattes Peren PORT 
* GAME PORT 


2 Glock CALENOAI 
» SOFTWARE choc. UTILITIES. 
RAMOISK. SPOOLER 
OPTIONAL SERIAL PORT $15.96 


MULTIFUNCTION CARD $64.95 


ALL THE FEATURES OF AST'S 6 PACK PLUS AT HALF THE PRICE 
4 * CLOCK CALENGAR 


. Sormwant | INCLUDEO 
PRINTER CABLE 


COLOR GRAPHICS ADAPTOR 


se 
64K RAM UPGRADE O81 GF 
$69.95 
FULLY CDMPA TBLE WITH IBM COLOR CARO 
7 ° 4 VIDEO INTERFACES Ai 

COMPOSITE COLOR, HI WES 

COMPOSITE MONOCHAOME, 

CONNECTOR FOR RE MACOULATON 
* COLOR GRAPHICS MOOI = 200 
* MONO GRAPHICS MOE éa0. » 200 
* LIGHT PEN INTERFACE 


MONOCHROME GRAPHICS CARD $69.95 


FULLY COMPATIBLE Wi18M MONOCHROME ADAPTOR & HERCULES GRAPHICS 
* LOTUS COMPATIBLE 
© TEXT MGOE 80 x 25 
¢ GRAPHICS MOOE 720 x 348 
© PARALLEL PRINTER INTERFACE 
© OPTIONAL SERIAL PORT 6819 95 


MONOCHROME ADAPTOR 


$49.95 
INDTHER FANTASTIC VALUE FROM JOR! 
IBM COMPATIBLE TTL O! © 720 x 350 PIXEL GIPLAY 

PLEASE NOTE rH ISIC a nGieikes NOTA AUN LOTUS ORAPHICS AND OGES NOT INCLUDE A 


FLOPPY O1SK ORIVE ADAPTOR $34.95 


. IEA eS ur TO 4 STANOGARO 
PC OF COMPATIOLEB 
* INCLUOES canier FOR TWO 
INTERNAL 
. STANOANO Oba? FOR EXTERNAL 


+ RUNS QUAO OENSITY ORIVES 
N USE OG WITH JFORMAT 


1200 BAUO MODEMS 


HAYES COMPATIBLE, AUTO-OJAL, AUTO-ANSWER, AUTO RE-DIAL ON BUSY, 
POWER-UP SELF TEST, FULL ONE YEAR WARRANTY 


MODEL 12008" , AMOOEL 1200H* SMARTEAM 
° INTE yon a hee FINAL OE SIGN XTEANAL OF ey 
© 10 INC! ALF LENOTH {3”} CARO oWiTH ER SU 
. Semiar' PORTH INCLUGCEO cinceuoes SPEAKER * LEO STATUS. INOICATORS 


$169.95 $149.95 $169.95 


“FDR 18M INCLUDES PC TALK lit COMMUNICATIONS SDFTWARE 


ONLY $389.95! 


CRT MONITORS FOR ALL APPLICATIONS 


CENTE 


wens NUR MenTOR compost COLOR sseedintas 


MODEL KiM-12t7 
. ee tery Qa c colibatat «To» mateo Fon aa ° 1M COMPATIOLE TTL INPUT 
= 14° SCA 13 COMPOSITE vOEO 


1 
= 16 TRUE ec.ons «RESOLUTION 280M « 300V oF 
* INTERNAL AUDIO AMP 
*® ONE YEAR WARRANTY f 
1100 LINES (CENTER) 


1a) 
+ CABLE FOR IBM PC INCLUDEO AMBER VERSION §— $105 05 


$299.95 $169.95 $99.95 


BUILD YOUR OWN 256K 
KT COMPATIBLE SYSTEM 


XT MOTHERBOARD ihre 
oe sper $19.95 
256K RA $26.55 
130 waTT POWER SUPPLY = 85 
FLIP-TOP CASE 39.95 
OKM-2000 KEYBOARD $e. 85 
Ye HEIGHT QUMEORIVE $79.95 
FLOPPY O1SK CONTROLLER $34.95 [GREEN 
MONOCHROME AOAPTOR $49.95 Ss 
MONOCHROME MONITOR $99.95 


TOTAL: $611.10 


TRTS ANO SWIVELS: 


ONLY $12.95 


16M PRINTER CABLE 


-& 


CENTAONICS 
* SHIELDED CAGLE 


IBM STYLE 
COMPUTER CASE 
AN ATTRACTIVE STEEL CASE 
WITH A HINGED LIO FITS THE 
POPULAR PC/XT COMPATIBLE 
MOTHERBOARDS 


>< 


° SWITCH CUT- SUT ON Sg FOR PC/XT auetl 


STYLE POWER SUPP! 
* CUT-OUT FOR S EXPANSION sLoTs 
« ALL HARDWARE INCLUOE! 


$3995 © 


IBM COMPATIBLE KEYBOAROS 
DKM-2000 ‘$58.95 1BM-5151 $79.95 


\* STYLE KEYSOAROD 
Suey IBM COMPATIBLE 
ee Gaoreioca FORCAPSA 


« $3) KEY — SAME LAYOUT AS 
19% PC /XT KEYSOARO 


| 

* REPLACEMENT FOR KEYTRONICS: 
KB 5151" 

* SEPARATE CURSOR & NUMERIC 
KEYPAD 

* CAPS LOCK & NUMBER LOCK 


INOCICATORS 
2 IMPROVE O KEYBOARO LAYOUT 


DISK DRIVES 
TANDON TM50-2 


$79.95 


*%HTDS/DO 
* IBM COMPATIBLE 


NOW ONLY $69 95 * EXTREMELY QUIET! 
* FOR 18M PC-XT COMPATIBLE TEAC FO-550 03/00 
#135 WATTS TEAC FO-SSF 
* +5V @ 15, +12V @ 4.20 TEAC FO-556 
-5V @ BSA, -12V @ 5A 


150 aa a BIL 85 


ADER SERVICE C 
1234 S Heecorn "Avenue, San Jose, CAS 95128 


$109.05 


AT/RAILS 
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Introducing 
XyWrite lll. 
The word 

processor that 
defines a new 
standard of 

performance. 





If you're a word processor user with a 
heavy work load, you need a package 
that gets the job done on time. 

Now there's a fast, powerful, easy-to- 
use package that virtually eliminates 
productivity bottlenecks. It's a package 
that's so flexible and so well supported 
that it can be your personal and cor- 
porate standard. 

It's the new XyWrite Ill, with more 
than 475 features and functions. Such 
as multiple file search, sorted directo- 
ties, and on-line reference manual. 
Totally redefinable keyboard, outline 
numbering, foreign languages, mail- 
merge, indexing and footnotes. There's 
also automatic syllable wrapping at 
line width or tab columns, full propor- 
tional printing and see-what-you-print 
display. You can have up to 9 windows 
and even use memory resident pro- 
grams in XyWrite Ill. 

Give us a call at (617) 275-4439 for 
more information or send $7.00 for a 
demo disk. You'll discover 
how XyWrite Ill sets a new standard of 
performance. ONLY $395.00 plus 
shipping. MC and VISA accepted. 


XyQuest.... = 


P.O. Box 372, Bedford, MA 01730. 


*Requires IBM PC, XT, AT or compatible 
hardware with 256K memory 
CIRCLE 518 ON READER SERVICE CARD 


PRODUCTIVITY 


w PC TUTOR 


RETURNING FROM INTERRUPTS 

In disassembling some BIOS routines, ! 
found several places where a RETF 2 in- 
struction is used to retum control to the 
calling program. What is the difference be- 
tween this and a simple IRET? Why would 
one be used instead of the other? 

The reason I want to know is that I’ve 
been working on a program that needs to 
jump to the BIOS addresses instead of exe- 
cuting an interrupt. How does the stack 
work with INT and CALL instructions? 

Steve Abrams 
San Francisco, California 


When an INT instruction is executed, the 


| microprocessor pushes the flugs on the 


stuck first, followed by the CS (Code Seg- 
ment) register, followed by the [P (lustruc- 
tion Pointer). Then it juinps to the begitt- 
ning of the interrupt routine. An IRET at 
the eud of the interrupt routine pops IP, 





® It’s helpful when 
working with tricky stack 
operations to draw little 
diagrams of what the 
stack looks like. It’s 
crude, but it works. 


then CS, then the flugs. The RETF 2 in- 
struction, however, pops IP und CS, und 
then udds 2 to the stuck pointer, effectively 


skipping over the flugs and leuving the | 
stack in the same stute as an IRET. (Al- | 


though you'll see “RETF” in DEBUG, 
you cuu't use this mnemonic with an us- 
sembler. You must use aregulur RET with- 
in a fur procedure insteud.) 

Both IRET and RETF 2 cuuse the stack 
to be left in the same stute, but they are ob- 
viously different. IRET restores the state of 
the flags us they were when the INT in- 
struction was executed, The RETF 2 re- 
turns the state of the flags as they are at the 
end of the interrupt procedure. RETF 2 is 
often used when the interrupt routine must 
return a status code through the Carry flag 





(as with Interrupt 13h) or via the Zero flag 
(as with Interrupt 16h). If these routines 


| used un IRET, that status code would be 


lost. 

You must ulso remember that hardware 
interrupts are disabled by an INT instruc- 
tion. An interrupt procedure that returns 
with u RETF 2 should enable interrupts 
with un STl command before returning. An 
interrupt procedure must not do what In- 
terrupt [5h does in the PC-XT BIOS. That 





cuuses interrupts to be disabled after the 


returut. 


You can simulate an INT instruction in | 


| your own programs by pushing the flags 


out the stack with a PUSHF and then exe- 
cuting a far CALL to the interrupt address. 
The IRET or u for RET 2 at the end of the 
interrupt procedure will returt to the ad- 
dress followiug your CALL. Muny of the 
resident progrums in PC Magazine's Pro- 
grumming/Utilities column use this ap- 
proach, 

Alternatively, you could simulute an 
INT by pushitig the flags, followed by the 
segment and offset address values for the 
return address, and then do a far JMP. 
This is handy when you want the interrupt 
procedure to return somewhere other than 
the uext instruction ufter it's done. Or you 
could push the flugs, followed by the seg- 
ment and offset vulues of the address to 
which you want to return, followed by the 
Segment and offset vulues of the interrupt 
routine, and then execute a far RET. This 
is useful if you have all these values in the 
registers and don't want to store them in 
memory. 

The IBM Macro Assembler manuals 
(and Intel's documentation of the 8088 and 

| 80286 instruction sets) have full details of 
stuck operations for each instruction that 
affects the stack. I’ve often found it helpful 
when working with tricky stack operations 
to draw little diagrams (using pen and pa- 
per) of what the stack looks like and where 
the stack pointer is pointing at every step of 
a given sequence of instructions. It's 
crude, but it works. 


ASK THE TUTOR 

The PC Tutor solves practical problems 

and explains points of general interest. To 
see your questions answered here, drop a 

line to PC Tutor, PC Magazine, One Park 
| Avenue, New York, NY 10016. Pt 
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§0386_ SI 


Field Upgradable As Soon As The 80386 |s Available From intel 


ST /286-12"“soako" 


ST for Superior Technology 


10 MHz 


One Year 
Warranty Against 
e Manufacturers Defects 
e Standord with Intel 80286 
© Optional Upgrade fo Intel 80386 12 MH 
Up fo 640K Ram on Board OPTIONAL 
© Clock/Calendar with Battery Back-up 
© Complete with Diagnostic ond Enhanced Set-up Software 
e Documentation included 
© Fits XT ond AT Cases 
e Supports AT ond XT Boards 
e Runs All Major Software Written 
For the IBM PC, PC/XT and PC/AT 
© Avallable for immediate Delivery 
© Made In the USA 


HARD DISKS 


20 MEG SEAGATE KIT for XT 
Westen Dig. Controtier, Cables, Softwore, 
Mounting Hardware 


30 MEG SEAGATE KIT for XT 
Adaptec Controller, cables, Softwore, 
Mounting Hardware 


20 MEG SEAGATE for AT 
40 MS Voice Coil, Cables and Raits 


30 MEG SEAGATE for AT 
40 MS Voice Coil, Cables and Raits 


40 MEG SEAGATE for AT 
40 MS Voice Coil, Cables and Raits 


60 MEG PRIAM for AT 
28 MS Voice Coil, Cables and Rails 


86 MEG TOSHIBA for AT 
23 MS Voice Coll, Cables and Raits 


CCI ST/286-12° 


ST for Superior Technology 


51995. 


One Yeor 
Worronty Agoinst 
Monufacturers Defects 


Avoiloble for Immediate Delivery 


12 MHz 10 MHz 

OPTIONAL Standard 

INCLUDES: ST/286-12™ Mother Board, 640K of Rom, 1.2 

Meg Floppy Orive, Western Digital Combined Rloppy ond 

Hard Disk Controller Card, AT Keyboard, 192 Wott Power 

Supply, Clock/Colendor with Battery Back-up, Intel 80286 

Processor, Diagnostic and Enhonced Set-up Softwore, 
Documentation, 


CCI ST/286" 


ST for Superior Technology 


51495. 


One Yeor 
Worranty Against 


a 
—_™= 


“amy Monufacturers Defects 


Avoiloble for Immediate Delivery 


8 MHz 0 Wait States 
Norton Utility Rating of 9.2 
INCLUDES: ST/286™ Mother Board, 1 Meg of Ram, 1.2 
Meg Floppy Drive, Westem Digital Combined Floppy and 
Hord Disk Controller Card, AT Keyboard, 220 Watt Power 
Supply, Clock/Colendor with Battery Back-up, 80286 Pro- 
cessor, Documentation. 


Nocharge tor UPS ground Intel, Hercules, Atronics, Western 
shipping No surcharge for Rs ON Fr Hl T ir ri C L A G 5 i F i Ec D 5, | NN fj Oigital Seagate Priam and Toshiba 
MasterCard or Visa Add 5% LJ § are trademarks of their respective 


sates tax if a Florida resident 


Warranty work requires proot EE) Sales Calis Outside Horida 1-800-331-5150 
17830 State Road 9 ¢ Miami, Rorida 33162 

Sales Calls From Anywhere In Country 

Technical sea Calls isis 651-0073 - Telex 510-600-7725 


of purchase and return 
authorization number 
Merchandise returned tor 
credits subject to a 15% 
restocking tee 


companies IBM. PC, IBM XT, IBM 
AT are trademarks ot IBM 
(Sr! Corporation Some quantities may 
be timited Computer classitieds 
reserves the right to substitute 
equivalent items All prices are 
subject to change without notice 


(305) 651-5853 
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=NORTON 
COMMANDER CoMING UP 


New from Peter Norton. 


THE QUICK AND EASY HARD DISK MANAGER. 
LETS YOU TAKE CHARGE OF YOUR COMPUTER. 


Call or write for free brochure. Program available 
direct for $75 from Peter Norton Computing, Inc., 2210 
Wilshire Boulevard, Santa Monica, CA 90403. 213-453-2361. 


‘The Horton Commander™ os trademark of Prier Nortan Computing Inc € 1906 Pree Norma Computing, 


DOUBLE 
THE OPTION CAPACITY 


OF YOUR IBM 
PERSONAL COMPUTER , 


PC-XTRA 


©@ OINECT EXTENSION OF PC BUS 
@ NO SOFTWARE CHANGES 
© NO HARDWARE MODIFICATION 
@ STYLING CONSISTENT WITH 16M 
Add all those special options you've been wanting 
without ep about filting plug-in and 
panel space. 


$549 °° -o8 SANTAANA 
"CALIFORNIA RESIDENTS ADD 6% SALES TAX 


PC HORIZONS, INC. 
ee hes | Eguiger 
Santa Ana, ch 92705 


(714) 953-5396 
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9-TRACK MAG. TAPE 
SUBSYSTEM FOR THE | | 
IBM PC/XT/AT 


we a, “= 


ay 


For information interchange, 
backup and archival storaga, IBEX 
offers a 9-track, IBM format- 
compatible 2" magnetic tape 
subsystem for the IBM PC, 
featuring: 


@ 42 M-Bytes on a single reel. 
@ IBM format 1600 cpi. 
@ Software for PC-DOS, MS-DOS. 


f 


Write, phone or TWX for information 


IBEX COMPUTER CORR 
20741 Marilla S1., Chatsworth, CA 91311 
(818) 709-8100 TWX 910-493-2071 
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TEXT AND GRAPHICS SCANNERS 
Scanners are making the transition from a 
futuristic technology to an indispensable 
peripheral. The latest releases merge text 
and graphics technology into one unit that 
can read just about anything you care to 
scan—one even reads proportionally 


spaced type. 


VOICE TECHNOLOGY Voice recog- 
nition and speech synthesis have found a 
congenial home on the PC expansion 
board. These products are becoming more 
affordable all the time, and their applica- 
tions for industry and business are numer- 
ous. One might even be handy in your own 
office. Jeffrey Rothfeder provides an over- 
view of voice technology and reviews five 
voice-recognition and speech-synthesis 
packages. 


THE NEWER, FASTER IBM PC AT 
With all the speedy, inexpensive AT com- 
patibles on the market, why buy a costly 
machine from JBM just to have the com- 
fort of those three familiar letters? Contrib- 
uting editor Charles Petzold looks at both 
sides of IBM’s latest entry in the super- 
powered micro world. 


PUTTING YOUR BUSINESS ON THE | 


MAP Interpretive and thematic maps, 
which use data to analyze the characteris- 
tics of an area, are useful tools with many 
business applications. The advent of map- 
ping software for the PC has opened up a 
quick and easy route to slick presentations. 


COBOL GENERATORS Aging CO- 
BOL has undergone a rejuvenation, thanks 
to the business community’s continued 
and emphatic investment in this venerable 
language. COBOL application generators 
add a friendly, high-level PC interface to 
COBOL, translating user specifications 
into source code and providing a valuable 
starting place for customized program- 
ming, Eric Bank reviews two COBOL 
generators. PC) 
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Alclington Computer Products gives you the 


best prices on 


IBM PC 


2 Drives, 256K 
Monochrome Monitor 


$1349 
$1595 
$1699 


2 Drives, 256K, 
Color Monitor 


2 Drives, 256K, w/10MB 
Monochrome Monitor 





IBMPCs... 
IBM XT 


1 Drive, 640K, 

20 MB Hard Disk, 
Monochrome Monitor 
1 Drive, 640K, 

20 MB Hard Disk, 
Color Monitor 


$2295 


$2549 


...and COMPAQ too! 


COMPAQ PORTABLE 


2 Drives, 256K $1595 


1 Drive, 256K w/20 MB =. $ 1999 


COMPAQ DESK PRO 


1 Drive, 640K w/20 MB 
Green or Amber Monitor 


$2275 


COMPAQ 286 


DESKTOP — 1 Drive, 256K 


w/30 MB, Monitor $3995 


BOARDS 


HERCULES 
GRAPHICS CARD 


HERCULES COLOR CARD . 
SIGMA COLOR 400 


STB CHAUFFER .... 
QUADRAM EGA 

AST ADVANTAGE W/128 K . 
AST RAMPAGE 

AST RAMPAGE AT ........ 
INTEL ABOVE BOARD .... 


ORCHID PC TURBO 
W/OAUGHTERBOARD 


AST 5251-11 


MODEMS 


HAYES 1200 

HAYES 1200B ALONE 

HAYES 1200B W/SOFTWARE $335, 
HAYES 2400 


MONITORS 


AMDEK PRINCETON 
$145 MAX 12... $159 
$399 HX12E.... $505 
$505 SR12 $565 

THOMPSON 


NEC MULTISYNG 


Aldtington 
Computer 
roducts . inc. 


450 E. HIGGINS ROAD 
ELK GROVE VILLAGE, IL 60007 


PORTABLE — 1 Drive, 


256K, 20 MB Hard Disk $3795 


*ISSUE HIGHLIGHTS« 


AST 6 PACK NEC MULTISYNC 
PLUS 384K MONITOR 


$199 $549 


HERCULES HERCULES PRINCETON 
COMPATIBLE COMPATIBLE HX12 MONITOR 
COLOR CARO GRAPHICS CARO {incl cable) 


$69 $105 $415 


EVEREX 300/1200 SEAGATE PC MOUSE 
INTERNAL MOOEM 20MB KIT W/OR. HALO If 
W/SOFTWARE FOR PC/XT 


$165 $419 


EVEREX 
THE EOGE 


$219 


SOFTWARE 


WOROPERFECT 41 .. $205 O BASE Itl PLUS 
WORDSTAR 2000 $229 FRAMEWORK 
WORDSTAR 2000+... $279 
WOROSTAR PRO $239 
MULTIMATE $205 
MULTIMATE AOV .... $245 
VOLKSWRITER tll .... $145 
TURBO LIGHTENING. $ 59 
AR BASE 5000.... $319 
REVELATION 


LOTUS 123 
SYMPHONY 
HARVARO TOTAL 
PROJECT MGR .. 
SMARTCOM I! 
CROSSTALK 
NORTON UTIL 





-. $255 


IBM AT 


1.2 Floppy, 512K, 
20 MB Hard Disk, 


Monochrome Monitor 
1.2 Floppy, 512K, 

20 MB Hard Disk. 
Color Monitor 


$3249 


$3495 


DRIVES AND TAPES 


10 MB Tape Back Up........ $439 
20 MB Tape Back Up for AT . $549 
60 MB Tape Back Up for AT . $749 


360K Floppy for AT ......... $115 

360K Floppy for PC/XT...... $ 99 
SEAGATE 

10 MB Hard Disk Kit ........ $379 

20 MB Hard Disk Kit ........ $419 

BOIMB fOr AT .........06.4-. $609 

AOIWIESTOIAT we. ..ccces sce $749 


PRINTERS 


EPSON 
$239 LO 800... 
$259 LO1000.. 
$349 DX 20.... 
$499 DX 35.... 


OKIDATA 


ML192 IBM 
ML193 IBM 


Lx 80.... 
Lx90.... 
EAE S i rossi 
FX 286... 


SILVER-REED 
EXP 800. 


IBM 
PROPRINTER ... 


FOR ORDERS & SYSTEMS QUOTES: 


800-548-5105 


CUSTOMER SERVICE AND IN ILLINOIS CALL 312-228-6333 


Pricea and Availability Subject To Change Without Notice 





PC PRODUCT INDEX 


497 Micro 

506 Generic 
REAL ESTATE 
265 Real Estate Genie 


QTHER PROFESSIONS 
i Publisher Software Publishing 

227 ~—_— Desktop Publisher T/Maker Graphics .. 

STATISTICAL SOFTWARE 

172 Get Serious SPSS, Inc. x 
237 Stats-2 Statsoft. 


ARTIFICIAL INTELLIGENCE 
138 Turbo Prolog 


WORD PROCESSING SOFTWARE 
174 Formworx 
$13 Wordperfect 
518 = XyWnite 
MULTIFUNCTION SOFTWARE. 
330 Softstry 
145 Public in Software 
138 Traveling Sidekick 
2 Public Domain And 
Mulnfunction 
288 Software Carousel 
TYPESETTING SOFTWARE 
498 —-Softype Softest Inc. .. ies 
EDUCATIONAL SOFTWARE 
341 ‘The Word Processor Bible Research Systems... ee 
257 Open Access II 
INTEGRATED SOFTWARE 
tg Lotus 1-2-3 
~ Symphony 
LANGUAGES 
138 Turbo Pascal/ 
Turbo DataBase Toolbox/ 
Turbo Gameworks/ 
Turbo Prolog/ 
Turbo Tutor/ 
Turbo Editor Toolbox’ 
Turbo Graphix Toolbox 
F776-Lahey/Fortran 
‘Clarion 


And Micro Logic Spectrum Software . 
Generic Software 


Crystal Bay Group 


Borland 


Analytx Intemational Inc... 
Wordperfect Corporation 
XyQuest .... 


COMPILERS 

356 Quickbasic II 

138 Reflex, The Analyst’ 
Reflex Workshop 

PROGRAMMER’S TOOLS 

176 

313 

310 

BL Programming Tools 

DATA BASE MANAGERS 

477 Paradox 

208 PC Focus 

272 Smart System 

301 “Switch”? 

505 VP-Info 

251 Q&A be 

2 R Base 5000 Micronm 322-323 


PROG DEVELOPER/GENERATOR TOOLS 
247 DBase 1 Fox & Geller . 


TEXT EDITORS 
184 SPF/PC 


OTHER UTILITIES 
120 PC Tools 
315 Sideways 
Disk Mechanic 
Norton Unilines 
Menu Pius 
Disk Optimizer 
Unlock 
Norton Commander 
SideKick 
Traveling Sidekick/ 
Superkey/ 
Turbo Lightning/ 
Lightmng Word Wizard 
IBM PC COMPATIBLE COMPUTERS 
501 Access 386 
521 Advanced Logic Research 
369 PC2 
225 Atomizer AT 
312 XTC 
255 Tandy Computers 
PC Compatible 
8087 Support 
Plain Vanilla 
Compatibles 
Low Cost Compatible 
Tandy 1200,3000 
Desktops and Portables 
1BM Compatible 


515 ro aud 


SYSTEMS INTEGRATORS. 
202 Systems Integrators 
ACCESSORY CARDS 

500 


190 Quad EGA 
276 Accelerator Board #287 Fast’S 
333 Hard Disk Controtler Card 


MULTIFUNCTION BOARD 


ET-286 Plus 

ACS 1000 

Cheetah Card 

Above Board 

Turbo 

‘The Acceleration Board 
Persyst 

‘The Adas Board 
Mulufunction Board 
Accelerator Board 


VIDEO/GRAPHICS BOARD 


EGA 
3G 


Command Technology Corp.... 


Norton Utilities. 
Sigma Software 
Softlogic Solutions. 
Transecsystems, Inc. 
Norton Utilities....... 
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(BM XT SPECIAL 


wi256 K 1 DRIVE......... seeee $1609.83 
wit FLOPPY, 256K, 30 MEG...... $2260.44 
(BM PC 

Wil FLOPPY, 64K ..... cee seven 












IBM pPcixt™ SPECIALS 






IBM PC wiS4K 1 drive. $999.40 
IBM PC wi64K 2 drives 1099.40 
1BM PC w/64K 1 floppy 1 20 meg hard 1549.44 
IBM XT w/256K 1 drive + 160953 
IBM XT w/256K 2 drives TH 
(BM XT w/256K 1 floppy and 10 meg 1999.43 
IBM XT w/256K 1 floppy and 20 meg 2099.54 
IBM XT w/256K 1 floppy and 30 meg. 226044 
All XTs are new enhanced models. 
IBM at™ sPeciacs 
18M AT wi256K 1.2 meg floppy $2457.09 
(BM AT w/256K 20 meg hard dave 297750 
(BM AT w/S12K 20 meg hard drive 3032.71 
IBM AT w/S12K 30 meg hard drive 316064 
18M AT w/S12K 76 meg hard drive ......... 9944.12 
compaa’™ SPECIALS 
COMPAQ portabta w/256K 2 flapples....... $1543.69 
COMPAQ portable w/256K 1 floppy, 12 meg 1974.50 
COMPAQ DeskPro w/128K 1 floppy 1832.96 
COMPAQ DeskPro w/256K 2 floppies 1674.26 


COMPAQ OeskPro w/640K 20 meg hard drive 196196 
COMPAQ DeskPro wih40K 30 meg hard drive 2111.94 


COMPAQ Portabia lI Model Ii 257393 
COMPAQ Portabia Il Model III 3431.28 
COMPAQ "286" DeskPro w/30 meg 3909.29 
COMPAQ “286” Portable w/20 mag 640K 3860.29 
ATeT SPECIALS 
AT&T 6300 w/128K 1 drive & keyboard $1368.50 
AT&T 6300 w/256K 2 drives & keyboard 55.71 
AT&T 6300 wiZ56K 1 floppy, 20 meg 
hard drive & keyboard... ...... sees WH23 


A\LEADING EDGE™ SPECIALS 


2 Drive w/moniter modal 0. 1249.74 
1 Drive 30 meg w/monitor 640K 1698.52 
TOSHIBA SPECIAL 
TOSHIBA 1100 lap top 1 Drive 1167176 

Plus Other Comuters Availab Re 

FLOPPY & HARD DISK DRIVES 
V2 height drive $9600 
IBM Logo Drive 12316 
TANDON full height floppy drive 109.87 
SEAGATE 20 meg 1/2 height hard drive 395.00 
SEAGATE 30 meg full height w/controller 670.00 
GENOA 20 meg intemal tape 693.43 
GENOA 20 meg extemal tape 616.76 
GENOA 60 meg tape dives CALL 
OMEGA BERNOULLI 10+ 10 181356 
IOMEGA BERNOULLI 20+ 20 2398.70 
IRWIN 10 tape backu 485.00 
MOUNTAIN 20 meg $674.00 
MOUNTAIN 30 meg SAVE 
MAYNARD 20 meg 663.45 
WESTERN OIGITAL 10 and 20 meg CALL 

Plus Other Drive Cards Available 


MOST ORDERS SHIPPED 


WITHIN 48 HOURS. 
AIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 





SPECIAL 
LOTUS 123 
$299.00 


(On al orders under £20000 please agg $5.00 hanging 
tea. All prices reftect We discount for cash Allow 10 bus 
nese days he shepping when paying by persona check 
All pricing oubyect to chenge 






(312) 498-1426 


COMPUTER DISCOUNT WAREHOUSE 


WHY PAY 
RETAIL? 


Nobody Sells 
For less 


TAPES AND ORIVES FOR (SM ATs 





20 meg hard disk Seagate or Rodime $467.50 
30 mag hard disk Seagate or Rodime 572.25 
70 hard disk 1285.00 
360K PY drive 110.12 
GENOA 20 mag internat tapa... . 693 43 
GENOA 20 meg external tapa 918.76 
CITIZEN MSP10 $255.20 
CITIZEN MSP20 329.92 
EPSON LX 80 80 Col 100 CPS HLO STD... . 23261 
EPSON OX-35 $96.34 
EPSON FX 85 SAVE 
EPSON FX 286 499.10 

IN LO $43.22 
EPSON LG 1000 ...... 2... 698.76 
Litg oll RB PPR on sn 29900 
EPSON COMREX 420 132 Cel. 420 CPS goat 
IBM Pro Printer 429.40 
18M Pro Panter XL 542.07 
NEC P6 80 cal 475 22 
NEC P7 136 coi 615.35 
NEC PS 136 col 290 cps . 99967 
NEC 3550 Spinwriter........ + TIAZ 
NEC 8850 Sptnwriter ... . . 192765 
OK okimate 20 117.72 
OK) ML 182 221.40 
OK! ML 192 359.84 
OK! ML 193 498.21 
OKI ML 292 424.44 
OKO ML 293 $68.08 
TOSHIBA P321 463.25 
TOSHIBA P341 SAVE 
TOSHIBA P351 S/P 999.06 
CORONA Laser Printer $2223.24 
H-P Laser Jat Printer. . . 2576 00 
H-P Laser Jet Plus 3013.24 
H-P Laser Jet 00 Pius IN STOCK 
QUAD Laser SAVE 
AST Laser Panter SAVE 
HAYES 12008 $299.39 
HAYES 1200 392.08 
HAYES 2400 575.00 
HAYES 24008 intemat 502.18 

MONOCHROME MONITORS 

AMDEK 310A $139.99 


COMPAQ monochrome monitor (green of amber) 188.46 
IBM monochrome monitor 219.84 










PGS MAX 12E amber color 167.40 
Pius Other Monitors Available 
MONITOR INTERFACE CARDS 
GENOA Spactrum (color monographic wip) $259.39 
HERCULES color card wip 144.16 
HERCULES monographic wip 179.84 


PERSYST short port color card w/parallel port 137.57 

PERSYST short port mono card w/paraliel port 134.69 

STB chauffeur wip 237.60 

Call COW for custom quotes 
on products not listed 





1-(800) 233-4426 


In Illinois 
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LOMPAL’ 


cOomMPAQ™ 
PORTABLE 
2 DRIVE 256K ..... 6... eee 
1 DRIVE + 110 MEG .. tree 
1 DRIVE + 120MEG........... 
COMPAQ PORTABLES INCLUDE MSDOS 
286s ¢ PORTABLE Il * DESK PROs 
ALL IN STOCK 
CALL FOR LOWEST CUSTOM QUOTES 


TM-Fegistered trademark of IGM and COMPAO 








COLOR GRAPHIC MONITORS 


AMDEK color 600 (Hi-Res RGB) 
AMDEK color 722 
(BM color monitor 

MITSUSISHI 14” AGG 640 x 200 
PGS HX-12 Hi-Resolution RGB 
NEC Muttisyne 


GENOA Spectra EGA 256K wip. 
(BM enhanced graphics monitor 
ORCHID Turbo EGA 

ORCHID EGA 

PGS HX-12E Ht-Resolutian AGE. 
QUADRAM EGA CARD . 


STB EGA PLUS w/256K. w/p 
INTERFACE CARDS & 
MULTI-FUNCTION CARDS 













































APPARAT 64/384K wiClock $99.89 
AST 6 pack with 64K C/S/P expands to 384K =: 166.24 
AST PREMIUM 6 pack S12K expands to 

1 meg 2 ser 1 para game and clock 364.25 
AST advantage for AT expands to 3 meg 345.00 
AST 1/0 mint {clock/serial port) 125.28 
INTEL above board for PC w/64K 279.60 
INTEL above board for AT w/12BK 360.24 
JRAM-3 w/256K (Lotus 2 0/Symphony 

compatible) 204.90 
ORCHID Tiny Turbo 439.35 
Parallel Port 69.80 
QUADRAM Liberty w/64K 245.41 
QUAD AT expands to 2 Meg 325.43 
OUADRAM Quad Board expands to 384K 

wiP/S/C/G/OK 166.24 
Sanal Port 49.95 
ZUCKERBOARD expands to S76K w/OK/c 69.95 
4164 (64K 150 nanoseconds) $2.00 
Nine Chip Set (compiete sat) 9.96 
128K piggy backs for AT 494 
Nine Chip Set (compiete set) 34.50 
8087-2 (for COMPAQ DeskPro) 149.33 
8087-3 (tor PCACT/COMPAD portabla) .. 121.50 
80287-3 (for AT and AT Compatible) 168.30 


41256K (256K chips) 400 


Nine Chip Set (complete set 28.12 
MISC. B ACCESSORIES 


A-B Switching Box (par or serial) $45.00 
BASF D/S, D/D 12.50 
BASF 35° Disk for MACINTOSH 10 pack 19.99 
BASF Disks for AT (1.2 meg) 26.14 
KENSINGTON Master Plece....... ... 99.99 
KEYTRONICS 5150 99.00 
KEYTRONICS 5151 PC or AT&T .. 162.00 
QUAORAM Micro Farers ceed MOG 
Printer Cable for IBM 19.99 
XT Power Suppty 09.40 


If you find a better price 
as a 


SPECIAL 
WORD PERFECT 
$206.20 


COW 0986 PC 





PC PRODUCT INDEX 


DISPLAY S/MONITORS. 
178 Monitors NEC Home Electronics Inc . 
199 EGA Monitors 
224 Monitors 
PRINTERS 
182 Printers 
Graphi ‘ 
EVA Enhanced Video Adaper Tseng Labs inc. ail ons 
OTHER ACCESSORY BOARDS 533 Thinkjet 


537 Laser Printer 
1% Copy I PC Option Board Central Point Software .... 316 Primers 


EXPANSION BOARDS 317 Printers 
3 ter Plus 203 Printers 
PC Horizons. DOTMATRIX 

i 29 Alps Printer 


FONTS 
173 Omni-Reader 
146 Summa Mouse é . 300 Fontasy 
285 Scanner sees PRINTER DRIVERS 
USS a ee i Be eee 
181 Uniterruptable Power Source i jon... a. 212 Prat Switcher 
INTERFACEDEVICES SOFTWARE SECURITY 
INTERFACE DEVICES 
478 Mouse ~—~~”~””sMaynardElectronits..ccccccusussusac 39 | 215 Backtrack Software 


MASS STORAGE HARDWARE ACCESSORIES __ 
225 Coretape/AT Plus, HC Senes d US cg ee eee VV 
491 Hardware Mass Storage T saerl ich nes 
49 Tape Back-Up Lape 
380 Hard Disk Cards : bi 
486 Hard Disk Backup ket ors ee 
jel PC Star 
528 i ie Me ADOMMIONAL SUPPLIES 

Ic". 7 ly C-Power Products 
MODEMS 


163 Docu 
346 Fastcomm 2496, EVUFastcomm Data Corp Ls = 
175 Half-Card Modem Practical Penpherals.. . i OTHER SUPPLIES 
235 © Modems ae 113 UPS/Surge Supressor 
364 Modems VEN-TL.. . 275 Masterpiece 
165 Transet 1000 LITERATURE 
NETWORKING EE 280 Cor ter Book Club 
520 Easy Lan 5 226 cl LUTE 
307 Tapestry —________ Tomas Systems 269 | ORGANIZATIONS AND SERVICES 
COMMUNICATIONS HARDWARE Read Only 1BM Business Hard- 
262 Buddy System 
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$250 C UTILITY LIBRARY $185 


350+ C Functions, Source Included 
Pop-up Windows and Menus 
Fastest Screen Output Available 
Strings, Files, Keyboard, Mice 

No Royalties 


¢ Pascal e Fortran e C 
Fastest Library Available 
Powerful and Easy to Use 
Major Graphics Boards 
No Royalties 


s fale 
C ESSENTIALS $49 Peciay 


the 200 most frequently used functions 





ESSENTIAL SOFTWARE, INC. 


P.O. Box 1003 Maplewood, NJ07040 914/762-6605 
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Open Access Ilis a 
ro new, super-program which 
can perform virtually every 
managerial and business 
Qu task you'll ever need with 
performance and ease-of- 
use unheard of in the 
industry. 

Open Access Il 
combines an extremely 
powerful relational data- 
base and superior 
Spreadsheet with data 
communications, word 
processing, 3-dimensional 
graphics, and time 
management. Information is 
conveniently changed from 
module to module. 

Open Access Il’s 
Database features an 
effective and flexible report 
generator and user 
definable screens. 
“Programmer,'' our new 
Database language, 
features simple interacting 
English-like commands 
to produce your customized 
applications. 

Open Access II's 
Spreadsheet offers a unique 
combination of business 
problem solving capabilities: 
including goal-seeking, and 
an advanced table look-up 
command. Professional 
business presentations 
are easily produced by 
the enhanced graphic 
capabilities. 

Open Access II's 
improved Word Processor 
can merge data from 
Spreadsheet or Database 





Open Access II 
Comparison Chart 


Relational Database 


Graphics 
Communications 


Query Processor 
Word Processor 


3-D Graphics 
| Time Management 





















uJ 





NETWORK VERSION 
AVAILABLE 


mail merge and graphic 
presentations. 


easily to produce reports, 


INTRODUCING 
OPEN ACCESS’ II 


THE FULLY INTEGRATED BUSINESS SYSTEM 
WITH THE WORLD AT YOUR FINGERTIPS 


Open Access II's data 
communications provides 
you with the capabilities to 
handle any of your micro 
computer communications 
needs. All of Open Access 
II's modules work together 
and data is easily 
communicated to the rest of 
the world. 


BEST OF ALL, 
THE PRICE 


$ 5 D5. srnos 


Open Access II's super 
program is also available in 
the network version. Ask for 
details. Call (619) 450-1526 
in California, or (800) 
521-3511 if outside Cali- 
fornia for your nearest 
authorized dealer or 
distributor and expand your 
business base with Open 
Access Il, the fully 
integrated business system. 


SPI 


SOFTWARE PRODUCTS INTERNATIONAL 


10240 Sorrento Valley Road 
San Diego, California 92121 
(619) 450-1526 

For Your Authorized Dealer 
In California 


(800) 621-7490 


(800) 521-3511 


HH Sofrmare Products ternatione! bn, AD oghtS ved: 
‘Oye Acces @ 8 repatered wademar of Sofware Pecect ntermahonst 


‘Tandy © 4 egutoved wagemnenn of Tardy Com 
“Proce US Vernon Ony 
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With its powerful built-in ~ 
compiler, VP-Info runs J -y 
up to 10 times faster “ 


than dBASE II” or 
dBASE III” or any 
other interpretive 
database program. 
Compiler speed 

is especially helpful 
for repetitive proce - 
dures and calculations. 














(all times in minutes:seconds} 


And, because development speed is as 
important as processing speed, VP-Infos 


one-step compiler doesn't get in your 
way. A single command compiles any 
application. Programs can even be run 
without pre-compiling for speedier 
debugging. 


THE 
4 ARDSTICK TEST 


VP-Infos enhancements to the 
dBASE™ command language 

let you do more work with a 
fewer lines of code. i 


VP-Info includes Z 


93 commands and 
functions that dBASE 
III left out, 107 they \ 
forgot to put indBASE 

Tl. Compared to dBASE \ 
Ill, VP-Info offers 4 new 

relational commands, 
including POST (invaluable for 








“test terminated 
after one hour 





accounting and inventory applications), 


12 new I/0 commands and functions, 
and 10 new programming commands 
like REPEAT to simplify counting 
operations. 
VP-Info also includes 16 
new mathematical functions, 


Still, VP-Info’s dBASE-like 


command language is easy to 
learn for first-time users and 
experienced dBASE users alike. 


THE 


RowER TEST 


VP-Info offers all the 
file-handling power you need. 
Keep 13 files active at any one 
time—including up to 6 open 
data files. 

VP- Infos powerful 
relational commands make ~ 
juggling multiple files an 7 
easy trick. Forexample, /¢ /Jdf/ 
the SET RELATIONTO 9 > 
command lets you 
create “logical links” 
between several a4 
data files: links that “_()) ) 
automate cross-file y 
look-ups and retrievals, vs 

With VP-Info, data J’ 
files from several 
environments work 
together. Use 
dBASE II, dBASE I” 
or VP-Infos own extended 
data files—with as many as 
256 fields. Any file format can be used 
with any other—without conversion. 

And, VP-Jnfo includes powerful 


ae 


commands for networking environments. 


Data file security is maintained by 
built-in LOCK and UNLOCK 
commands —and the usefulness 


% of any database is multiplied 


Ye, thanks to increased 
eA accessibility. 
“4, 


Zz 
%, 


Sf 


JF 3999 AF 





~ 
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PAPERBACK 
OO) AN YANN 


THE 


| @Rortom une test 


$99.95 is all it costs for all this power. 
Powerful database programming 
languages usually cost many hundreds 
of dollars. You might spend hundreds 
more adding stand-alone utilities and a 
compiler, but you still wouldn't have all 
this speed, flexibility and power. Even if 
you now own dBASE II or dBASE III, 
VP-Info is a great buy for its reporting 
and form letter capabilities alone. 
Applications developers can get the 
VP-Info run-time package for a nominal 
charge—call us for details. 
Like all Paperback Software 
products, VP-Infois powerful 
Froductivity software 
at a petty cash price. 




























Ask for VP-INFO at better 
computer, software and book stores 
everywhere. 
or to order call 


800-443-0100, 
Operator 456, order code PM. 


- For Corporate License Information: 
800-654-5301 
(In Califorma 213-493-2471) 


Paperback Software 

2830 Ninth Street, Berkeley, CA 94710 

(415) 644-2116 
———EEE ae) 
REQUIREMENTS: 
IBM PC, PC-XT, PC-AT or compatible 
computer with 80 column color or mono- 
chrome monitor, at least 256K memory, 
1 double-sided floppy disk drive (two 
floppy disk drives or fixed disk recom- 
mended} and DOS version 2.xx or 3.xx. 
320K required for DOS 3.x. 


dBASE, dBASE Il, dBASE ITI and dBASE EE Plus 
are registered trademarks of Ashton-Tate. R:BASE 
5000 is a trademark of Microrim, Inc. IBM PC-XT, 
PC-AT are registered trademarks of International 
Business Machines Corp. VP- Info and VP- Planner 
are trademarks of Paperback Software Inter- 
national. Paperback Software 1s a registered trade- 
mark of Paperback Software International. 


The Most Powerful Business Software Ever 
Has Just Become Even More Powerful! 


FOR YOUR IDA PC XTIAT, TANDY, COMPAQ, ATET OR OTHER IBM COMPATIB 


i 7 


i fr =H is 


OVER 
100,000 SOLD 





The VERSABUSINESS ™ Series 


Each VensaBuseess module can be purchased and used independently, or can be linked in 
any combination to form a complete, coordnated business system 













VERSALEDGER-~ 149 “3 

Ws a complete accountiny that grows as your 

bantae grows VERSA EDGER Co tl can be fet re 

asimpls, personal checkbook register. nded to 

tos urge corporte gooora ager ate wot 
a large cor general r 

ny ioathonal software 


VERSARECEIVABLES™ 98 6 
is a complete menu-driven accounts receivables, 
~bay Copaet monthly statement generating 

keeps track of all information related to 
who owes you or your company money 
VEASAPAYABLES™ 59 55 
le Gesiqned to keep track of all current and 
Payables, keeping you in touch with all information 
selated to how much money your company owes: 
and helping lo manage your cash flow 


VERSAPAYROLL” 


09.96 
is tha mos! powertul fully automated payroll system 


available, yet sasy to use Keeps track of ai 
Qovernment: required payroll information, instartly 


Calculates I rons (in every stata) and 
pots, ples tiated forme 

VERSAINVENTORY ~ 399.95 
eI a a MM aed ves. 
you virtually unlimited storage capacity and the 
Comprehensive statistics required to make all of 
your vital inventory decisions 


REVIEWS: 

Otstrbution of the VersaSeries has now exceeded 
100.000 making the VarsaSeries the largest mass. 
disiributed accounting softwara package in the 
world Among recent reviews, the VersaSeries 
fecerved an exceilent rating In ‘the new Addison 
tas atts ecreaaoare 
actu’ com packages seiling 
‘at three to five times the price 





READY-TO-RUN 
APPLICATIONS 
PACKAGES FOR 
LOTUS® 1-2-3™ 
AND SYMPHONY™ 





PERSONAL/BUSINESS PAC 


Contains all the essentials for busmess, home 
















THE COMPLETE BUSINESS PAC 


The five essential modules for all small 


businesses of personal use 
GENERAL LEDGER @ CHECK REGISTER CONTROL 
PAYROLL 


@ TELEPHONE DIRECTORY 
ACCOUNTS RECEIVABLE d LIST MANAGER 
ACCOUNTS PAYABLE 
INVENTORY CONTROL 


The Complete Business Pac .. 


STOCK PAC 


All the major functions for evaluation, 
selection and management of your mwestment 





ec Mi 
$99 95 BANK ACCOUNT MANAGER 
Personal/Business Pac... . + $99.95 


LOAN APPLICATION PAC 


Calculates and prints all interest. mortgage 
and savings calculations, 












portfoles. @ LOAN AMORTIZATION SCHEDULE 

PORTFOLIO VALUATION MORTGAGE REAL ESTATE CALCULATION 

BOND CALCULATIONS CASH FLOW ANALYSIS 

FUTURE PRICE PROJECTIONS PRESENT/FUTURE PAYMENT 

FINANCIAL RATIOS. INVESTMENT ANAL 

STOCK MARKET ANALYSIS LEASING 

CASH MARKET FORECASTING Loan Application Pac... .6 ... $9998) | 
Stack Pac $99.95 | 





DEPRECIATION PAC 


BUDGET ANALYSIS PAC 


For accountants, investors and small Performs all standard IRS-accepted deprecia- 
businesses that want to present professional tion calculations and prints professional 
statements to their chents Teports, 
BALANCE SHEET PREPARATION @ DEPRECIATION/ACCELERATED COST 
COMPARATIVE INCOME STATEMENTS: RECOVERY SYSTEM. 
FINANCIAL RATIOS @ STRAIGHT LINE DEPRECIATION 
CASH FLOW ANALYSIS SUM OF THE YEAR S DIGITS _ 
Budget Analysis Pac .. . $99.95 © DOUBLE DECLINING BALANCE 
iprectalion Pac - $9995 
Each of these Lotus 1-2-3/Symphony add-on packages comes on en unprotected diskette The user may modify any add-on 
package for his oun needs. Each package can be wed with or without @ prower When used wtth a printer, the user uf 
provsded with professional looking pemtouts which can be custornized to meet the needs of the user A manual accompanies 
each package 12-3 and Symphony are trademarks of Lotus Development Corp Letus® @ a registered trademark of Lotus Development Corp 
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PROPERTY MANAGEMENT SYSTEM 


THIS EASY TO USE PROPERTY MANACEMENT small oF targe apartment buikeings. commerciat 
AND ACCOUNTING SYSTEM is ideat for an . | 
one who needs to keep track of rental 
and expenses. 

This system performs ait 


Duikdings. warehouses, 
Farruly homes. cc 






recreational vehicles. 
personal property 
age Tacivties or any ather 
‘suraiar rental properties. 


CHECK REGISTER 
ACCOUNTING SYSTEM 


Print checks and 
















we 


ft your system ® | 
REGISTER ACCOUNTING | 
SYSTEM auo keeps track ot 
ai cash disbursements 





INSTANT PROPERTY 
MANAGEMENT SYSTEM 
REPORTS. 

remy mmm 






ents efther by the hour o hy the service IMATION 
package tot arty 
speohc services 
cnx deve systen 
rated Dy Onsk drive uze 





INSTANT STATUS QUERIES 


At the touch of a button. see ine curre 








PLETE TRANSACTION BOOKKEEPING 


jon pertaireng & fon fat ly I al resent 


sot ai payment 
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(900) 431-2818 (914) 425-1805 
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e frequently 

surprise people 

with inventive, 
imaginative software, and 
people frequently surprise 
us with the way they use it. 

For example, you'll 
read on this page about, 
how a California soaring 
club uses our Reflex: The 
Analyst” to give their 
pilots weather and 
thermal predictions and 
charts and graphs every weekend. 

That's an application we didn’t imagine when 
we released Reflex as a highly visual analytical 
database manager and report writer. 

But it’s the kind of eye-opening application 
that might stimulate fresh ideas in your mind 
about how you can put your Reflex: The Analyst 
to work for you. 

And thank you for your interest in and 
support for Borland International. 


































Philippe Kahn, 
President, Borland International 


INSIDE STORIES! 

© Maybe no one but your mother knows you can’t spell, bul go on-line with 
CompuServe, MCI, The Soutce and others, and the whole world knows! So use 
Turbo Lightning to save you from pubhe electrome embarrassment. Lightwng checks 






your spelling on-line, as you type, and belore the werd gets oul. See msrde pages 
for more. 

O Just rete he Lighaning Word 
Wizard, it’s 

Lightning, and a 


‘and you don’ need to be a a ogrammes to phy 


Set of word chal jenges 


LATE NEWS! TANDY NOW EVEN MORE HANDY! 
G Borland International and Tandy Corporation have reached a new agreemer 
which gives you about 5.500 more places worldwide to buy Borland product 
Through Tandy’s "Express Delivery” program, you can now order Borland produc 
trom any Tandy calalog in any Tandy store and gel two-day delivery in the US 

: TOSHIBA PICKS SIDEKICK AND SUPERKEY! 
© Borland Internationat and Toshiba America, Inc have announced a joint marketing 
arrangement in which Tostiba wil! bundle Borland’s Side! 
Programs on thew new Toshiba 3100 portable. 









e! far 
programs are IBM PC-c peace 


Reflex: The Analyst 
and the Wild Blue Yonder! 


Andrew J. Piziall wrote 
us, “I have been using Reflex 
for several months now for 
both home budgeting and, 
would you believe, SOARING 
FORECASTS! 

This soaring forecast is 
uploaded to the local hang 
gliding bulletin board each 
Saturday and Sunday 
morning. Prior to using 
Reflex, the raw data was 
plotted on a weather chart 
with a plastic overlay. This 
(new) aystem is much easier 
to use and I can manipulate 
the graph scales and hypo- 
thesize soaring conditions 
under changing variables.” 

He sent us Reflex graphs 
showing “Thermal Index vs. 
Altitude” and “Temperature 
vs, Altitude” (both shown 
here), along with Reflex- 
generated reports showing 





criteria pilots need to know 
and need to see before they 
fly, because moet of them 
know the flying maxim, 
“There are old pilota and 
bold pilots, but there are no 
old bold pilots.” 

Another novel use 
for Reflex, the greatest 
analytical tool since the 
couch! 
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If you use SideKick, you need 
SuperKey. They're designed to 

| work together—and work for 
you. SuperKey’s an amazing 
keyboard enhancer for your 
IBM°PC and compatibles. With 
easy-to-write macros, you and 
SuperKey ca can turn 1000 keystrokes into 1. SuperKey 
also includes powerful encryption technology (so 
powerful that the U.S. Government restricts the export 
of SuperKey) that can scramble your files and keep 
confidential files absolutely confidential. Unies you tell 
someone your secret password, no one else can get 
into your files for any good or not-60-good reason. 
SuperKey’s macros put an end to keystroke repetition, 
and encryption puts an end to any security risk. 
Suggested retail: $60.95 


cdi, Pe a aanis eee A 
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Turbo Pageal* 3.0 High-speed Pascal compiler and integrated 
programming environment. 

Turbe Tutor’ 2.0 Basic through advanced Turbo Pascal programming 
Concepts and techniques 

Turbo Graphix Toolbox” High resolution graphics for Turbo Pascal 
Turbo Databaxe Toolbox” Complete library of database routines for 
Turbo Pascal. 


Turbo Editor Toolbox” Word processor construction set tor 
Turbo Pascal. 


Turbo GameWorks” Bg ny “ta Go-Moku in Turbo Pascal 


teiligence: 


Turbo Prolog” High Speed compiler for Prolog, the 5th-generation 
Artilicial Intelligence tanguage 











Powerful deaktop management 
program and the #1 best seller 
for the IBM PC. SideKick inchides 


telephone directory, autodialer, 
and ASCII tabie. It’s “RAM- 


~ Peeldent,” which means SideKick is always there ready 


to react when you need to do something, call someone, 
or find out something in a hurry. And it. dose all this 
while you run other programs. It acts just like the old 
Western movie “sidekicks” it, was named after—it's 
always there to help, but it never gets you into bar 
fights in the saloon. 
InfoWorld named 
SideKick “Product of 
the Year” in ’85 and 
PC World's William 
Urschel recently 
wrote that “Borland’s 
SideKick continues 
to be the most 

popular.” Suggested retail: “""Swertotes h2-3 
copy protected $54.96; not copy protected $84.96. 











TURBO PASCAL 3.0 Minimum memory: 128K, includes BOB? and BCD features for 16-bi MS-DCS 
avd CP/M-86 systems, CP/M-B0 version minimum memory 48K, 8087 and BCD featres mt 
avaiable 


TURBO DATABASE TOOLBOX Mirumum memory 128K. CP/M-80 minimum memory 48K 
Requires Turbo Pascal 2 0 or later 

TURBO GRAPHIX TOOLBOX* Minimum memory 192K Requires PC/MS-O0S 2 0 or later, Turbo 
Pascal 3.0, and IBM CGA, Hercules Monochrome Card or equivalent. 

TURBO TUTOR 2.8 Minimum memory 192K. CP/M-80 version minimum memory 48K Requires 
PC/MS-DOS 2 0 or later and Tisbo Pascal 3.0 

FURR EETTON FOOL AS herr mena, 22 neges PRE UOS 2c ean 
eekGee ee Requires PC/MS-DOS 2 0 or tater and Turbo 
TURBO PROLOG* Minoru memory 384K. 

REFLEX: THE AMALYST* Miwmum memory 384K. Requires 'BM CGA, Hercules 

Card of equivatem! Works with Intel's AboveBoard-PC and -AT, AST's asp wd aN MeN, 
Quadram’s Liberty-PC and -AT, Tecmar’s 640 Plus, IBM's EGA and 3270/PC, AT&T's 6300 and 
many others. 

REFLEX WORKSHOP* Mircmum memory 364K Requires Reflex. The Analyst. Two disk drives or 
hard disk recommended. 

TURBO LIGHTHING® Minimum memory 256K Two disk drives required Hard disk recommended 
LIGHTMING WORD WIZARD* Ninimum memory 256K Requres Turbo Lightning Turbo Pascal 30 
required to edit source code 

SIDEKICK Minanum memory 128K. 

TRAVELING SIDETICK* Wirimum memory 256K. 

SUPERKEY® Nimimum memory 128K. 

*For (BM PC, AT, XT, PCyr and true compatibles onty, running PC/MS-DGS 2.0 or later 


‘All Borland products are registered trademarks of trademarks of Borland International, Inc or 
Borland/Analyhca, Inc Reflex and Reflex Workshop ara trademarks of Borland/Analyca, inc BinderWare 
Per apr UT Oe lel clplchi oe inc OBASE is a registered radernark 
of Ashton-Tale AboveBoard is a trademark of Inlel Corp RAMpagel ts a registered trademark of AST 
Research Cary LORS 9 2 Katona of ata! Com cass B EATON Hercules Computer 
TecnEes Fiais Srepeeares Fara SN cc i earetincaraee 
01 Iniemabonal a brademark of 


jegistered trademarks 
Mastodale iherratonal Corp Manna Wieciael Coe cet Sian soteert 
intemahonal Microsoft Word is a registered rademark of Microsofl Corp BIX ts a 
Fegrstered trademark ol McGraw-Hill Inc Lotus 1-2-3 is a registered 















“Traveling SideKick could 
become as useful to you on the 
Toad ag SideKick tg at your desk,” 
says Jim Bartimo of Personal Com- 
puting, and we're happy to agree. 
= Traveling SideKick is your SideKick'e 
sidekick, and an electronic version of the familar 
, diaries, time-managers, and daytime organizers that are so popular. 
Traveling SideKick is BinderWare™ that inchides an organizer, a binder, a software 
program, and a Report Generator that taps into your SideKick files and prints them out in 
convenient, portable form. Your appointments can be produced in dally/weekly/monthly/yearly 
calendars, You can also reproduce your phone list, client list, and mailing list and take them with 
you. Traveling SideKick is the smart new way to take your computer with you, without taking your 
computer with you. It’s an attractive, professional-looking binder and a modern business tool that you 
can take around the world or just home for the night or weekend. There’s nothing else like it; Traveling SideKick 
1s quite unique—fust like you. It’s electronic, so unlike traditional record-keepers, it doesn't “expire” at the end of 
any calendar year. Suggested retail: $69.95. 
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While you use SideKick, Reflex, 
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ond Wizard includes 

MultiMate~ WordPerfect,’ Microsoft® hie ares arc: el ae re 

Word, 1-2-3, and most popular pro- —- wards), “That's Rite,” “CodeCracker,” “CroesSalver,” 

grams, Turbo Lightning proofreads @. > “setp" and “Pop” to name come of them. With 

48 you write! You can rely on Turbo | cael merendelen cee 
thing — crossword puzzie are demystifled, solved, 

=e eee oeiiaaie sanity saved Lightning Word Wizard introduces you to the “nuts and J bot” 


sniayat do your letters, worksheets, or databases, 
Lightning's a revolutionary new software program and the 
forerunner of a complete 
Electronic Reference 
Library. It includes the 
80,000-word Random 
House* Concise Dic- 
tionary and the 50,000- 
word Random House 
Thesaurus. (If you use 
electronic mail services 
like MCI™ CompuServe’ BIX* or The Source” Lightning 
will check your spelling on-line and save you from those 
unfortunate typos which tell a huge electronic audience 
that you can't spell for nutz!) The thesaurus, meanwhile, 
@ives you instant gynonyms—your vocabulary gets better 
all the time. “Lightning's good enough to make program- 
mers and users cheer, executives of 
other software companies weep,” 
says Jim Seymour of FC Week. 
Suggested retail: $99.95. 





toolbax for Turbo Lightning. Suggested retail: $60.96 (Bundled with Turbo 
Lightning, $149.98). 





pa dp let lage et lad gp ahem Ni te ea ec peag a 
awards for techrucal excellence and ope ot was named “Company of the Year” by PC 
iopurre. Sate Dre 01 Des seer for the BM PC. ws armed “Producto! fe Yea by fo Word, Turbo 
Pascal was selected one py age ah re SuperKey won one of PC 
‘ of 1985 eo eawae ne “Softeare 













ANDARD PERSONAL COMPUTING a e ‘ a ’$2.95/395 ee 
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afte Experts in Accessories 


‘DIAMOND SP-1 
Switched. adapts fo duplex cutiet; 

Volts, 1875 Watts « ji 

+ Pook Pulse Power 

{Normal Mode) and Line to Ground: Mode} 
+Clomping Respores Time: 1 Nanosecond (1 » 10-9 sec.) 
» Dielectric Test; 3000 VAC 60 Sec. «Forward Rating 
@ 2G, 4s0Ampricr ~—V120 Sec, y 


netor $49.95 





he Ones To Ask For 


Curtis Electronic Surge Protectors ore built to “surges, spikes ond glitches.” Surge protection from 
provide surge protection for ony microcomputer S = the Curtis Jewels is your guarantee of the best line 
foro lifetime. Constructed with precision, using ; ; of defense for your valuable hordware ond dato, 


advanced semiconductor technology, the Curtis 
Jewels prevent damage to microcomputer sys- 
tems ond dato from powerline overvoitoge 


at o price that won't shock you. Get your computer 
the protection it deserves with Curtis — the experts 
in occessories. 





Curtis products are availabie nationally from leading Dealers, Distributors, and Retail Chains. 
in Conodo Micro-Computer Products, P.O. Box 235, Ajox, ONT, Conodo L1S 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 924-3823 


CURTIS 


C1 305 Union Street, Peterborough, NH 03458 
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When you're ready 
to get serious about 
surge suppression. 


Master Plece and 





Here's important advice 
for PC users. With test after 
test proving that 70-90% of 
all PC malfunctions can be 
traced to disturbances in the 
power supply, a surge sup- 
pressor is the first accessory 


CategoryA 





Category B 


UL approved 






Meets IEEE 587-1980 








Meets IEEE 587-1980 


Master Plece Plus 

af | And that's why Master 

Piece Plus is the communi- 

— cations user's dream-come- 
true. Its additional circuitry 
smoothes surges, spikes and 
noise on the telephone line, 
protecting your modem and 





you should buy for your PC. 


8ut don't put your trust in Bre COM sare 


just any surge suppressor. Get one that gives 
your whole system superior protection. One 
that’s engineered to the highest specifications. 
Get a Kensington Master Piece or Master 
Piece Plus. Computer dealers will tell you 


they're the most popular PC surge suppressors. 


And the most serious. 8ecause at Kensington, 
we're dedicated to giving your PC the best 
possible protection. 
That's why Master Piece contains a unique 
two-stage surge suppres- 


— = sion circuit incorporating 

iz | a high-speed silicon semi- 
| conductor for the quick 

k § reaction necessary and a 

La , 


heavy-duty metal oxide 
varistor for the brute force 








from penetrating into 


; Baja ' the largest surges 
~ —— ) your system. 


“The [nstitute of E 7 1Dadetwniters Laboratory Master Ff 





required to keep even 


CIRCLE 275 ON READER SERVICE CARD 
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increasing the reliability of 
: your data communications. 

The circuitry in both Master Piece and 
Master Piece Plus is designed to exceed 
Category A of IEEE* specification 587-1980, 
as well as those established by UL'. 

Sound good? Keep reading, it gets even 
better. Our circuitry also exceeds Category 8 
of IEEE specification 587-1980. Under this 
category, created to guard against the severe 
spikes near the main power distribution panel 
of a building, Master Piece will even protect 
your PC from a simulated 6,000 volt lightning 
strike with a 3,000 amp follow-on current 

Now, this may look to you like we're taking 
more than the necessary precautions. And 
actually, we are, But after all, isn’t that what 
you expect from the best? 

Master Piece ($149.95) and Master Piece 
Plus ($179.95). For the dealer nearest you, or 
to speak to a Kensington sales representative, 


call (800) 535-4242. 
In NY (212) 475-5200, KENSINGTON. < 
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Here's important advice 
for PC users. With test after 
test proving that 70-90% of 
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When your're ready 
to get serious about 
surge suppression. 







Master Piece and 
Master Piece Plus 


And that’s why Master 
Piece Plus is the communi- 
cations user’s dream-come- 








Meets IEEE 587-1980 
Category B 


all PC malfunctions can be 
traced to disturbances in the 






true. Its additional circuitry 
smoothes surges, spikes and 





power supply, a surge sup- 
pressor is the first accessory 
you should buy for your PC. 


UL approved 






noise on the telephone line, 
protecting your modem and 
increasing the reliability of 




















But don’t put your trust in 
just any surge suppressor. Get one that gives 
your whole system superior protection. One 
that’s engineered to the highest specifications. 

Get a Kensington Master Piece or Master 
Piece Plus. Computer dealers will tell you 
they're the most popular PC surge suppressors. 
And the most serious. Because at Kensington, 
we're dedicated to giving your PC the best 
possible protection. 

That’s why Master Piece contains a unique 
two-stage surge suppres- 
sion circuit incorporating 


T ~ an a high-speed silicon semi- 
. conductor for the quick 
@ reaction necessary anda 
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heavy-duty metal oxide 

varistor for the brute force 

i Se ae required to keep even 

j the largest surges 
from penetrating into 
your system. 





The nght surge suppres 


OF passes all the te 


your data communications. 

The circuitry in both Master Piece and 
Master Piece Plus is designed to exceed 
Category A of IEEE* specification 587-1980, 
as well as those established by UL". 

Sound good? Keep reading, it gets even 
better. Our circuitry also exceeds Category B 
of IEEE specification 587-1980. Under this 
category, created to guard against the severe 
spikes near the main power distribution panel 
of a building, Master Piece will even protect 
your PC from a simulated 6,000 volt lightning 
strike with a 3,000 amp follow-on current. 

Now, this may look to you like we're taking 
more than the necessary precautions. And 
actually, we are. But after all, isn’t that what 
you expect from the best? 

Master Piece ($149.95) and Master Piece 
Plus ($179.95). For the dealer nearest you, or 
to speak to a Kensington sales representative, 


call (800) 535-4242. 
in NY (212) 475-5200, [KENSINGTON. 
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Curtis Electronic Surge Protectors are built to 
provide surge protection for any microcomputer 
for a lifetime, Constructed with precision, using 
advanced semiconductor technoiogy, the Curtis 
Jewels prevent damage to microcomputer sys- 
tems ond dato from powerline overvoltage 


“surges, spikes ond glitches.’Surge protection from 
the Curtis Jewels is your quarontee of the best line 
of defense for your valuoble hardwore and dato, 
ot o price thot won't shock you. Get your computer 
the protection it deserves with Curtis — the experts 
in occessories. 





Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 
In Canodo Micro-Computer Products, P.O, Box 235, Ajax, ONT, Conado L145 3C3, (416) 427-6612 


For the Curtis dealer nearest you cail (603) 924-3823 
Manufacturing Campany, inc. Inc. 


CURTIS 


C-1 305 Union Street, Peterborough, NH 03458 





